.'■lu.u.u 



■'■ifiSl 






& 



^W^JJlidiUwi 








WMmmm 



■'*&■ 



te 





'■■".".■■■-■- ■ ' . ■ it^ ■ --.■"■...■: ..■...:■.-■.-. 

- »'• »• . •■ -*#■«. fay* . v wT »♦ - :"'•'■'■," 






= 11 



i-i— tct 






MPl 



3" 



J.I.I'. I.. '.IJHI.IJ.LI.il J Hi J.I I. I„|.' I I. I l .l .lll .'.|., l|. '.II: 



J.I.I'. I.. '.IJHI.IJ.LI.il J Hi J.I I. I„l.' 1 1. 1 l .l .lll .'.l., i|. '. II l.l.Tl 









tw 






J.I.I'. I.. '.IJHI.IJ.LI.il J Hi J.I I. I„|.' I I. I l .l .lll .'.|., l|. '.II: 



J.I.I'. I.. '.IJHI.IJ.LI.il J Hi J.I I. I„|.' I I. I l .l .lll .'.|., l|. '.II: 




*t*\ii\i*Jai)i**i* 



dil I J-Jg /j_J JL^JK4 Itffjtj lijj-l 41 i JjWj ,jjc »}LJIj O^UJIj (,411 J*>JI 



C>-» i_jJl_yL>JI ojUI l>»j-*j 5^>JIju ijJLI ,jl£ jii»j3lJ i!jL>v» »jl^u*lj L^jLiIjJj 

L^jLluLiJ ^* iajJbili i^ljjjJI 5jaL>JI jj oJUall iji«jj ^Pv fUsjudl jjZj iy~ujJI 

CtoJ>t L«5 i L^jS/Li ,y "LmuUI tUa>>Ll oLy j-siu iiuWI sJlA Ciukv J3j 

JiLi tHmj^t *l_luij5u>y U *j^ ^ olIu KlH j SJVtfl CJi>iij 5j^ju> Jj^J Lf,JI 

»lj^» iSJLi 4jLa jL«J«II lift ,y ^■pJ' J J& Vj i-ui ix>JI gttbaj ^tjji^JI 

J^ ^U^^u ^^Uy j-liUjj ^nul cm jSfil J jJ ijJj .;$ jUJJ jt JJ>JJ 
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jb ^j»U» p»j&\ JL£ yia I jrbdl ^jii o*1Uj ^i ol^JI ,/j 

p-jSll* J*LJI ^-jjJll j-il 5,5-^SfcO / lt*li,\ f-**» u*>ij <U» BJjIjJI JailjAllj 

■UIJ11. 
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■JjVij-ai, 



Ujjkij t^JAJj l^laUll 



4jiS 



JLuSIl u^iUSfl -LLit - LuL5 
" 4^1 i_ulL.Vl i-iUt - 15115 

UaljiaJI 
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j_. jjL-3 dLUf 4 4s*L— i cJLT L.f Ol_£il j* Jb-lj i»bj SjI^JI ^j V^S^ 

.SjvLsi: iy.Ui jf ^ 0l£» j* iLil^-VI ZaU.1 **£ j^J ollJ>. jf 015"^ 

■^JJ JiJULfclj u^Jl Wj^ ■*£— i Jjty «JU-r ,/j tOLi-Vl ,J .j-UJlj 
^-LJJI yjp jL^p^I -y l^ju aL'L-jj ^-LJJI J^, ^jx <JUJl stfU-l ^ j ijJLSJl 
ir* M ^^ Jr^ 1 f , '^»«-' ji -JLiJt jf ^1 Jl oU-L-llj oliL-JU ^ jUIL. 
Cr^ u'J 1 *** 1 ^y^* ~<*~**t> jl *>_>*-*• ,j-UJ H* •A 1 &~.ty OjI>J Jii <i)Ull ilU-l 

S^ L5-» ^j ^y^ 1 <—*-.> ^j^j ^*M oijL^. <_^j j jty oy>it 



Loumsbury and Aldrich, introduction to Geographic Field Methods and 
techniques, Columbus, Ohio, 1979. 
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. jjSl «j_j-^j Aju-laJl LiljiJrl ?• jji ,j» 
^Ul ot dU3 ^^ijtL— lil J^l 3i> jLw.t ^ ^jjAll-Ji yW-V 

A_~*dll iu'lji-Uj vjjju L* ouJijj JUl&l oLftWl il\jil v_-ikjj 

^jip olj^ ^j tC-'-W 1 o*i ,j fltfft Ijj^.d^j j&j Mental Maps 

^ a-j i^^^i* JU^j \£lx. j& >LiS/lj dUi^l aj -j^i -&J& Ol&l 

<iC* j Jt_J Jill Jjj- jJLftj >L 5jUaJ-> Oj&j A-JijLdl AidiL* i^JUft tjyw C-»j 
JJL^j ^j-P ^ jei-^i AJiOi-1 >_JL-MI ^ a^*« y» L. jM, 4-ui ,0*11 

c»WiW> r- 1 * o* u > c^ ^-^ ■'■^ ^ t ^ dl J - ,ijJ " ^* ^^ dj * 
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_^i ^WjJ 1 »U<»-NI:*1* L.t .iljjJV ?Jl£ *Ladl JJLaJ-l UJ^j oLjiyalj ^: 

JliU Jj--. JUi .3~*>Ij> V^l ls» «jt~^- l J s—^ 1 o"^ f^*^ 1 S^-'j* 
fc-Jl ji -jjkjjl ^ lil <u( U^ J*Jl ^ (aJ jltll) ajJl iyJ fljl US' L. lil 

.L^y T"1 JS - Oy 0^ «- lj "b ^j* 
-_***. JLjl y JL_i» ^»1m>,» jjW ^ XJdl t^JL-tyj ilji»W _j~Jj ^i^-M oU^Al 

jjlji^ SJU.I *JU-t Jo-** J^JaJj fLij^ 1 J"*-* j-* ^Aj*^ J** 1 - ^**3i 
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£L* ^ oL^jOil jt ^j&l Ju jil^ 1 J*iij oUUl j( jjliLi ^ _ y 

s-~~Jj o^l ^Lij v _ i __Ji J o^fJL-il jt olio— jdl ^L~*-_, JjUlM 

.ii-^«Jl fryi>y Jj!>>- a~-Ut jJU>- SiL^j aJjLa Jl uio-Lil 
oL^-ljkii Ijj^, ^ dLJi Oj50j oUUl .oJL* J^U ^a-^IsJJ ^^jUiJ - fc 

: JL>£!l v-Juty J>tft : LilS 

LJI^I ^j^J ^ " *_j*£jl Sj^ill " ^l aJs- jlkl L. 01* ii;ii-l ,_,« j 

vj^^l \j^ J_^j>JI IJL* ^ lilj cLilyJr! JLc £*L> ^ J-^ljjJb JLlL^V 1 
Jl Oii Sjj-i ^ Oil i^l^i^Vl ~ tiji^l <-r» j^^l /■ y j^^i\ J^P 1 

.tiAA |»-ij jjj^. ^j Jiv>j Jl i}jA v_i-a^li .j^^Jl u*^^ 1 



-1- 



J.I.I'. I.. '.IJHI.IJ.LI.il J Hi J.I I. I„|.' I I. I l .l .lll .'.|., l|. '.II: 



.ip^^ll ^jjiU oUUl JlTL" tSJL. _jt J>LiJl £*^«JJ 
.:u£il LilyJrl tM (ji «~»*i (j* ^ri ljJ A V^'i • jrit-Jl *Uj <_JL-f - f 

: ^jJ* SaJL*! ^j(JL*t Ajuji Jl Jj-*>U l—SUas-VI <~JL-ty *Jbw»jj 
tJJ-PjJLj JL^Mjj .JsLL^lj tO^lall y 4_**>)|l ^LJj Cr-lX£-*» *^lj v_i_v9_yll 
jl UjxjS'jJ tS-d olj-S-JA *jli£. j£j Lf!> SiJWt joLu* f-l^a^.1 j oULJ\ JjjJU- 

jf iZJli^IS-VI Aj j^xi» t£JU **./*•* *ij*^ j-W** u^i jj ".A*i»M-U »>*il OL* Jt 

Jl bUii-,1 JJLt — H ^j 'ojf^i ^>b- oUJjj ^j^oi OVbli-i^H l>t 

oJ_p gSUd i_itU» JL.I+; ^yi j^-JJ Lfci ^i^Jl ^-^t''<J j> Jb ,> i»±* 

^ ,^_~Jl ^J.^ ;,»Uili £-5 ^ f L> jjJj frL^-Vi c^ij cs^ jt W» 
i^l^il ^JL-Sll f JUL -ul c_JUi U-li -^ bk^JJ oUW iiy^j r^^J ls^ 111 
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* -? i-fc^** til f-*Ai» *^*j V\AM 

^ ^ f-.A, L ^ y ^ ;, ^ ;>J ^ ^ ^ ^ ^ 

^ u>*-j Vt*) W .^^ M) ^ ^ ^ JU ^ 
^ ^ ^ ij|UU , ^l^ur cCause-Effect ^ - ^ 

J^ ^! 5-i^ , ^ OAA J^ mi* vJU jja- JU4 .Ju. js. j ^ gi 

Points .tia, j/*» ^l^m) jU » Li\^ LUjii ^ ^ ^.jaj 

Nodes jj, jl xjf i^a, ^ ^ ^ ^ Wjjl ^ u ^ 
apUIj f L^» J* ^LM ^L* j^ ^ ^ ^ aSj clusters ^ 



- Fitzgerald, B„ developments in Geographical Methods vol. I, oxford university 
press, 1974. 

- Milton, L &. Brian.p., Themes in Geographical thought, New York, 1981 . 

- Hagget, P., locational Analysis in Human Geography, New York, 1971. 
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tijSj Jii UlyJrl oL-lj jJI fUi*^ ^JliJl oijuLi Lines ±>jk±-\ jujj 

pJ diffusions jt-^dVl j tFIowsoUiJiilj tField JUAi^ fcUllj t*S"^lj 

Spatial Jl^li i_-_di jj-^xi iJ^S ^ nys L^ ^jM r-fjjA ^ 

.U&» oii^Jb {\iy\j Pattern 

JOpliJ £**£ i 0* ^jy j£i J^^ tfJU jL_*l JJl&l J»USfl ^"j 

?L. ; Jjr a> Vjj> SOj&* vJJls-J* Jl±U J~- JLej ii->Jl £*^> JykVjiU L. 

^ j_J jf Agglomeration ^j^. <~*j*i U **^ Vjfe^ jjp jf kjiww jJLj 

^.M&l pU*^!^ SLfrUil lT>l J«>U ^-ta-olWLH'Uf 
Gradients oljlj_.il Jj-j-j ^ L$J_* ^.bj oly>U-Jl a^jjj ^j-.,--. 

•**> ^ jril* t>^ 
,»JuVl *-_-» vj^ L. J-5L* ^ oULJ.1 1^,1 jj y. viJlilt JUl j 

p-i Assignment '£*>dl_i JbJb^Ji otA-Ciw. ill* J__£jj Regions Building 
Ls-*^^ 1 J-i^'j t-i-^yi p-iMS ijjf. y» lL»£jl Jj^tll Kt c~*U L»j 

o_jj»c, Ujj jj ^ ^i Spatial Relationships yiSCJ. olftUl JUij-xJ ^ 
oLludi jj. ^jji. jf js__ir ^aijj j-Cli ^jjiH fitaij ****( ^ju yJ j 

\\)*JA jf xiiyi fUidl ^x. ^ dj__Jj 



o> 



1. Ulman, E., L, Geography as spatial interaction, university of Washington press, 
1980. 

2. Cole, T., sit uations in Human Geography oxford. 1 975. 
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cA>y^A ^\ ^ J-jUsHj lJl-s*^! f-a 01 i-JbJl S^iJl vJUbSj 
Spatial Laws *-JlSC« oih^ jf -^ j* iil M j-^ j ^l* aJUUs. oU jUx. ****-; 

.Aji^il JJ-^ Jt*-«J Ui^U- <y £sku~i 

^-•Ip *^JLp jupI^sI j_j_^»_^Jl (j,^ i-j\Sll j_j-v»ll r^j <-*^'j '-*'*■& j 

-ul_~J- Uyf Jj ia-LJ.\ j J jWlj *J»5JJ ^y-JUil JJb*iJ\ (i^>. ^ V JbJbt- y*j 
J*-ii ^ U*»jjJ\ SJUp.OLJ JJJif ./jiMj Ja-jit Ji* UW^I ^U-U 
*j jTji.\ £j» jll Jju Deterministic Models *^*J-i ^ iL_~Jl £. J*l*dl 'Ju* 
jV— tjj'jt oLJU*. J_i« Dynamic Models »>- >J.i ^oUJi UiJ t - r £l J 
Shaefer >.Li <wJtf .\* •U'fl IJA U*^ 1 o»jUN» ^ cJl^j t Diffusions 

Sj^jt Sl^*>U- JLju v_jLj£J| ll»j tV\"\0 fU *>\£ ^j C^pU -wai-j \AoV fl* 
jLjjJrl ^JlJ.1 JUliJl j^jfc (JS-a i/ S» i iijSl\ ajliujJl ^» yiyii"^ 

jt -<^3\ j jr aLc ^ L^L* ^jq l> j UU'ill i-~JL-ty c^~^ aij 

t J :- U ^ JJjJ LiU*. JlAs— j ol^-J j ob~Jt .L. fUwN* jy 1 ^ 

,__^ LJL^.1 UrUU Jj^-s o~J U>tl oNjt-Jj oU^y Ot ^Uaft j 

Ujl>- ^i «-^» V^j SLjPU^^J ^UaMl olpyjll ^ ^ ^ 

UU*-N> r iL-^>) Statistical inferences yU»-M» oUUs-'W J*H<> 

. vLU* uu»^ oijw^li ji Deductive statistical Models *£& 

^ ^#p jsu/ ^>u *ii> ;>iij ts^B J^ ^^y^ 1 ^^ -^J 

y rt m^V ijr _ip ^^cli oUL-J! ji ip^-l ji .U-ift J-bjI J5L^ 



_^ .- 
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S— V L_ft*J L-^ *_Jl&l OlJLs-jJl JjlJL* ^yip-UilyJ-l _jivjlj 

5-ol.u; jvJUl - oURi. - pJlit - 0-b.) olJb-jII «JlA UJ» -L«jjJ olybUill 
^Ij LJl£» J j aJrl ^ l^ijjJ iljil j*>Ull L ^— I_j (oUlUb-lj oiJU» £*y - 
JjS/i g«.ik^ali jij j,wi .ilLi* o^ aJjAttributes jf Variables ol>ii 
^^^r. Nominal cP»->-f ,j*Li* J^ ^jj ^l f Li^ J/|1 ^ <^-»- ^Ulij 
I4J ^ jjJ OJu <*;*£ Ij ol OlS' li\i tLy ^* jU, Ojj L«jU**-r. uLi^l JJ14 «it 
jvi^j ")Li* ^iva UJjl JjAlJaJl LjJ Jijsr jll OJdl L$ k«J l!^4 ^uw <--Jjfu Sy»Ui 

*_Jij«M c-jijiJLj frLJi^U ^aju ^ — j.jlS tUj ilfiS jf aj*--p jf SjjJw* 
<jl£Il oljj_idl j^llavwj olj«z» l^j^ ,y jjsl Geographical Constants 
vj^'j <-I jx-i.1 USLill ^J y_j4 (jJtC ^^^ t^l ^m Locational Variables 

oLpLw> Lf Jp Ujy ^-Jl^pii C— v»y til JliU J-~- J^j (LilSs^.bkjj jo ^Ls 
olj^Jcdl a_iJj^ ^jj jJoJl ^a aJij-%1 v_-^ Lij cCjU-Uvall ajjjj ^jIp ^-Ixh^ 



•U 
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O—J LA^j \^j i^U NJU-\ J**> J v l^S|| OjSj JL3 is^f jtL. 

OIaJ.1 ^ Locational Studies 'V&i oUjoii of Up jail ^ij 

olij ^j t U*W U4* U «jt -OL^ ^ Uj.lj oUlj all oJUL'ljj^ ^j 
Oli ^JLsi J_*aj jl c^ill Kiel J-f JL~ ft U j aJUpI oii jf \ 1 i o f l* Sj£J.I 

o^jll ^ Ul&l 014^1 jvT jbjl J>jJ SlijJ gUl ^ ^ jijj ^ . jj>3 

j-. 3Xpj Isard a^l p-j-Jj ^j oyJU^II U^ J-jL* ^ Ij^A\ 

^J ih£ liJjj+Jh i~,jA\ fj Berry tSjjj Garrison 0_^~ijU. ^*a\ u^j*^ 

■uts*^ '*£ j>- if Haggerstrand s>\}**j>A* \J\^ 

iJjl* 1 $&* tf h JLliSl l^ijljiar ^ Oljjiu C-j*JL>- Jlii Ijd4» ^ L*t 
cJ^- jt VL-Jl jf A-s*^ 1 oUijjJl Jji-t cJJi jJi iijJuS\ UI>M vloJi^ 
L.\i £U» jty v_JJ Jl jJUi ^Jj cLjjWrLJljiJ-1 ji ijljVbfLiA^Uj ^UH 
tJU j LJ\ jJr\ L _i l-~i>\j Jl oLsvUxvaS.) c~*JW»i-rflj S_*»SJl »_jLoll cuitjj 

jusljU ^Jjj jJUS* l^pyi ^jU-l JLii. ^ill j^i (^^JbJ ^ j£-UV Jl^I ai 

^ j>udt jlj* V 1J ^' v^'j 51 v^*-^ 1 s— i' ^s* u j* ub C^ 4 ^ 
.^iC V-^ cr 4 ^^ ^^ W»J V- 1 ^ ^r* '^ , ^ 1 ^ C5^J* 
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; Vgs-»1ji j* <JjJ>\j UljjJrl OljAlIsJl %jy jyfi : L^t* 
: \j» Jy * &% J">U j* ot&l jU^l J» aJi>Jrl oi>UiJl ^j^- 
SjljJ-l oUjij oLjJlj ol jl-uiVl Ji* oUWVI JS' ^ ,jJb£ olyUi - \ 
ls\j L*Jb-j oly»Uill « Ju» ^ ^1 ^^ Vy-JUl o^Uaiilj jlk^lj 

C->«iil J-t« *-Jy«xli cLjUpj LpUaij j^s^ail oLp _^ yUi jlJl^^li <u5l 

iL— laji-l cjUjjjJI rrj-Xj \j*s*~* Iwjjj ?- J_^j IflS* »Ji* • i_jUij'yij J-^ilj 

JUL" »i_o- Lflijlj-^— I iarji ,y tfLS oUjj jdl ^ ^U J±£ illiAj 

.*i/><w*Jl oliWl ULA15L.J IJuJaJl VMJ 1 OlJb-^llj ijjb^l 
J-»!-b JjJL# JaLlJ JU* L$i jJL^ *— C3j *-**}> ey* */«" '■■"* ji* oly»li» - Y 

i!L*La»Nl olftUi j. atfLJlj J*Jtj ^UJl jrbiVl J^ *Jl>M J^Lll 

.UL»4 (jil^ll **yj ,j* l j «^>'^ j£j 
^-Ull Jl^j-t Lfkf; j ^^ll jl-JLj Uwj Li-Ujl ia_Jy M>* oly>Ui - r 

jj_P «,;_)-vu iiJJL£ Uj j( JL»lj C)T <j (►^'J 2i lii, J^l ^J 1 ^" *^*-* 



-^T- 
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Spatial Differentiatioa hi&.\ aW&y ~ \ 
*L^*^I JUi ^j JJi; ot v-^J v*"^ -il^-i* otflkjj *z?rjj*jyj **«^ 

.i^rjfifi) ^js& '-Vj ^^ oU ^ 
JL^iA.'iil -pP iJL^Jl -_-Ij c-i^p Ujup Ji*j Lj »_yxiil oli cj^j ■ 
:u^*Ai pU.^1 l»j*v^ Darby j>j* JJ&y "Genere de Vie" .^li^ **i*J 

Spatial Order : kt&t ^ -* t 
; Jtf. c--V5j. A \or (USchaefer U. . jLit ^1 _) fcJl oUi'j/U 

.jL^r. \ <\ t A f L-P Thornthwait ^-i^jy £\r*. tV-% ^ - ^ J V 
Uou* Uk*l\ cAyi-Al J* oUUJJ ,/&» v^j^* C^J* ^ P/E ^*^ 1 
Field jJLi j^j .^jljS^.Ni i^vJi j> V>^j «W JU ^ ^i ^"b ^jb- 
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Geographical Associations : S-Sl&l oitLj/il - V 
jlsI jJj «Lj^ a-jijisJtj aliiJli oijjfcLi jua*^ l$j o/»-LH ^ j 

^ 11 1 fL* Wolpert i— »ja tO— < kiUi j* ^yi-i "ilj tol^l oy olftUl 

.••so* 
Spatial Integration : J&S y$& - t 

JpU JU«laJl ^kJl *Jl»- ^ .'objUl / ^/J»jl» vi~^ ^ U U-UVoUiJdt 
AjtjJ.1 Jjlal Joj ^ \J .iJUl^i* ij^vau aljllj «lkll jiOj jj-j fc^fJl ^Vjs-ty 
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*-**-jJj»jjto ^L-*~ll cf- jh~" ,j^ <**> (J»i ^to. OJiU (Internal and Inter) 

v^s O^jill ai* tilyf jt ol*^jt Ji ^ oii£l SJ'j»=- Oljlyj i-S'jLJlj 
'<-*j*jk js-w vi*l4^>-^ ^ t r .. ...-J i_L«l&&\ oLi^l £_» 3pj*£ y «Jb»-) j ,y 

Spatial Change : J^flt js«J» - o 

Jj-s- OjLJ J-^sn^i* *l£_JU>i i_~-~o JLilfr'iU tji^M* jocil oV-«ljJ C-J»jiu JLij 

^ ?_jj*iJl ol— «ijjdl j Cross- Sectional 5-J»j«ft oL»t jjdl &»u~5 L» tSJi» 
cJ j ,J ">*SH j Long-Run JijWl tfJlt J^ oljjdl villi Jj?*j .i~-j V** 
^ *Sj U^ ^j ;jo a* Ot ji?-I ju; l^jli ji>. ^ i»j|jb-ty jm olftUli .Jb-tj 

^Jl j^jdl ^ > \\l f l* Brookfield aLtfjjj **»* 1> VM' y«>M ^ 
IM 0-* > V\« f u Porter jSjji L|Me ^» *-- ty* dUj iW 1 j* ,> 

.JU» ^iUJ *>Ulj \ Wt fU ^ ■> ^Utt&,Vji>i j* Wilson 

C^ ^ jJL, l^lAA^.^ yj LiL^t Jji^t JLil Jw Ul2*ll p4-lP ^J> J 
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L^f Ji r ».. fl» > i J-Z.\ "yjt- LJL^i UatfSljJ-^Jl JjjSiV j* {y*ili:Q i J&.jJ?\ 
•JL» j_i* ^ *_jj**ail Jbj dpi LilyJU Jo^^l ttjialt ^lx cJlT 
L^u^» Sj^.^1 IjojVt *yi^\ <JbL* M>* oUit ^jj^ j!)U ^ o^U-l 

v .j,.aljj o^JLjA) J-i* tf^ .jyljdl^^Us-.tj LjJj Js^-j Wj»J W^J-^ 

oi^UiiJ JiJi ; ^»j Point Pattern Analysis J4J1 g)j& >lit JWf _ ^ 
: JfLIjI ^jjdj.jSo. ou<»jJ >L»IxJl .4-JuVl i3-ji=uj -^li »jjhf ^ **j ■A' 

Ju£i*.lj SJ.j.«. ...II Sjj-^ll ^Jjj ,ji*- JSt ,..*j gUT j*% U*Jb-f jit. 
<JL- ft ^j* 3L*}lill *J^«JI i-J* ^J»jj J?Ljj^ L.t .oliUl ,y ,_/lSJI 
Jl^-if jJIjcJ; d! J&. »J> -^M./^ ill*- ^ ?Mjw» f i ?jj* \-~£* ff *i J A» 

Spatial Auto «A^> i^^i pUVLJjV^ -^ a >^M J-^ 

.Carrelation 
Principal ^-^^1 0^-^l J44 y Factor Amalysis JUUft J>Ji - i 
L* Jij-Jl j* IjU^i ^ Jo-i j lJoA ^jj Lj^AS"j Conponent Analysis 
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$ £~*^\ £j>y SjAllaJl J* j^tdl ^ Oj&. ji J»U JT v«li t5JJ> jjJll 
»,La -/jj* ,ilji-4l J_,l j«ll ^ SUL. iiL^i sOttiUs. J^\ 3 _,! s^t olliibM 

^.tfj*** iM>«Ji »J-» dj& j»» J ^u ^ ... o&J\ j^j ij^i 
ouy^ t u. ^ jLrt iJU-i o j_* ^jj s^Uijj j \^ jr g^ ^ 

•^V ^ -VA* * l * 3 *» V^y ^ cr»j :iJL * u*j> -J^-^ mw 

LL» o—auj Multi-dimensional Scalling iUty «aJi»eil ^Ull jJhs - 1 

',jJp ^^t / ft i~ity ^jjj i.^.- ami uiii ^ ^ oi£jj t--J» 

Oi-l kj* ji.1 otfikJt S*-l» a^jj Siajjj*. JLt \£i£ J> j^ill ^^ f U>ty 
L^Jil UUi; Jtf jjjj ,y **>•£ viljjJ cJtf til J,-. JLftj ttejUl »i* 

J» fcju. tj>) i/i J*5U cJjb- ^l olii,JJ< JbJUii ai*»ty bJUiH ^Ull 
i^I>^J.» <kiyL\ ajjisl UjjlaH «i* oU^y jji«> JJ Ulpj tOoU «Ju 

.^.jjjjj UlyJrV ^-UJJ Wjit SfajyM £. <kL*./j> 

^j^Jo-Jl «L4^I J-U IjLidJ Ifwjf j L*J, S-J^jiji^l 4-JL.ty - v 
j!-* 1 — * Jj^jj o?*t* U»jiwJJ oai ^iJi Trend Surface Analysis 
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Discrimimant analysis and J— *«Jl V*^— -' j y} — ^J^-jU-a 

.segregation Methods 

JLii Path Analysis j\~±\ JJJ- Jt **&* '<h}£ Causual Models 4~~Jl 

^-i' ^ jy dt JL*jJll U»I>M ^ .U» UiU b^L-f jilJ> Ji 1 ^ -Wj 

i^U^Ni v^ 11 — ^ l tf y 1 ^ 11 oA> ^.^ M>M -^^ ^ OiMLi ^£ 

oiUaiij it-pUl*! oL*j^»y £Uju ^yJl lilt Av»b* j LiljiJrl £j^» jiuu £» 
g.i»_*Jlj i_JU»^l oUS^I ^jJp c/^-O-JJ UjU ^ J-*iJj V- W- J 
<js-» Ji».!>L*- UJb l^Jl jiij i» lil r-iUJlj oWjdl « 1* df SiJj-lj .i^**-^ 
L. S^L-o. p„\ ^ 4 jpf lilSC J*4 OUJl JT 0*5/ (Oi jJl J* LfcU-Jl k^. 

^ O^ikS jlj-ity 01 J-. .^ibje JJL-y »JLc--l oU>Ul ^ jOi J}U ,>• 
.pAjZ l^r j jjJd O^U. V M^J •k-'j* Cr^ f-* 1 ^ 
^j UjLlAl o^l^t ^ ^ iJL«J L^U ^jjiJJ LilycM viJtf lij 
jUa «Ju£l ^Ut jl^Li Jl-d\ J-— Js- 3 X.y^ J^ jyot y^ O^i \*j& 
-L-.L-. ) l^ejjwjjjJl S-.L-. £lf^b ^yJljjj^p jiyj \<\l\ fU U- jj j^u 
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^_sJLfJ\ «il& J^U cy 3J ^ '«***' cS^j j*& Jj& of kiXi^j iyVl J*u* 
,J^J\ ^Ijl^iH 4JU ,y j-SUHj gJUl J*at ijJuM Jyjl ^ Oa-Ui 

q-j> jJLj ^ il jjl jl oLPj»£ J~» J-* * 1 J~* JLAil jlj_2il ^ V lL^uj 

x$* uu» i^»u j *ijJ-» ouLjJy - t 

.ajljjl J^IUi-l oLifcj .V|iU>* *t^- ^ ijull Uii^l J Oljjkit - "\ 
^ OL-J^I *-PJbt iS-LJt tSjUitU ^4^1^ ^j *«il OUJ^I l^ta-o. oU> 
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,^il3f J^wJf. 



.2b$U-» J IJiaJI CkUi : LIS 
.1*11 jkt j UjIjdI CjUill - 
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f L*i*> ^ JU}tt IJUj «J»U&1 j Jt&ity J5> M>M f*^ JUI&1 ^UtU 

-■■: Sj^JLH^uyi : }/ 

;jl>J.I ji_*Vl Ms* £si4 jLdl Jj-i- ^jJLo U-x>' ^/H*^ ji «-lji olij* 

S^LiSlj'^ AAt JSL-X. -j^-j VWi o—j^ ^/y) 0^i>j ^^LJl 
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^i t Ua>.^ ^u* ^ a*^ u gi*, i^ui oiju j^ uu>^i ougi 
*-^ *>g» ^ uuu iksj^i j^ ougi o- > j^i ^ s u-vij *,u 

cAr^' ur*U ^ V*'o^J t«SUj* Oly. J*'jlj cJlT lil. fa^ JL»T ^Jl.1 
•i— *j ^ oUydl jt ^L-Sll ^AliHj oUjlJl »Ju 4*f ^ o** t^JJl 

vr^VVj yJiSl' 4-i-1 U^ ,y ju^ OjJiil J»*JI Uii. ^ ti^iil <d* ^ 

OU^I J_*p ^ JjOJI oi^ U ^ tL j^t of* j Jji j/dJijjVii Oij.V-M, 
JJi JU*{ ^-SwI jhj £_** oUU) jt fUijVl »Jl-a of JWy l-J£ JJ^WI^.. 

JjtfL^V 3L%>* jJU*. o^U-I (J i* 1 J Ij4p jliy aij toNU-l »^ jp J 

tOi-** ^jjVj J >^ SiJLA o^Ul ,y OJ-i>- jt o Jbr j OlJ»-f J^ ClykUai lJu»j 

jt ol_j^— j-ifi- J^ ULj-t jJiJi xS ^1 UI^LJI liiWjudl oljUiklila J^j 
yj S_^»l>- li^ai AaJu /v—^j *->^* l-i> alj>ji j JkUil jt jLitl (Jji-il Jbc f.1^. 
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L> j_T «^!5U (HfjU v*^i Oi^MVc^ j&c?J £**»•£*) ^ oU.U.1 
0L4J-I J^j ^Ut ft Ul JT ^ j^^oJi JL* ^ ^>. oliUj ^ ^ 

oU>JJ ***l* jTl^ Ui-y. Jj^ 1 o^ ^1 ■■•> t V» o*ty-Ji ^j 
Geographic Information W>M ^L>>Uii ^Ja ^i, Jfj^s M>M 
oL-U J dj£j *ib4l aijjJt pJist, «Ull ^liUl! JT l^i ^4 Systems 

J 5 ") *oj* JU^ *^> <^j Jjj J^u oliUl £*4 oVUtl ^syij :...-. 
til ijjJ.'OI .U*o*j..ii-lJ 'Vj Jio* J^iJ j^T jt v--J l***- otiji, ^ p&, {{p. 
J-l -W *i*y UJij .0UU1 jjlj ^ «^,j ;^i jis u t^f Xj^ (Uayi 

.ouyi^f 

pj- ,y_j ttlk^Vl ^/^ *^ JL^ty ;>** ,y oUyi *JL* OjSj JJj 

Uju V-^ 1 WU«-VI jt l~*\>)\ vJU-Vi cJi i*i IA pjs U** #1^ ^ 

JjoJi oIji^jm ^ 01^-U (^^1 ^.j^i .ouy j> fr ik^^i U-u* jup ^o^ 
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jf ^Ji V j& jf u vyi-uk. ^ >Ui 4^ ^ ^ ^ ^ 

jf U^ alu* ^loil J^Ji ^ JUi s^ lCii jj ^^j, ^j^ 
*Ji*.yl\ U^j >~Jl oU v-jUf JblJL* Ujojj ^uf J^V **^ 
"oLi^Vl" j^-jj l*riUl oUUl JL&J, olyrtJaA ^/J, »U>» ,_jUft 

jf J^-JI jj^ai 1^1 jtfLL ^ . jU£ ^ j£HoW a ». t jJJa ^ijj 

p-* M* 'as-tf" J-*£ ^ u^ 1 OL^-T ^ y Vl Ualiil j UL,-f *j «ail f j* 

& &*&) ^U OLl-yi UUy & ^j ^ilyJrll ,y ^ <JjU^I j jvjjil 

<_i4 Uip jSj^ ^i ^j^i ^ of ^ ^>-gj jbN ovu-i jr ^j *jsAj 
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L^jU-l JLjCj ^JLjft ^j^hJIj vIj-UI J-» j-f lf*4i-*Jjf-»j *U-ty aJ»1^j 
V ^y&- 5_^*« ijrjj jl }X£. fjij £>j ji *il jl p*» Ji* «J*j lj*a&- »jy4i 

4li_-ii fjLJj cviUi j^ jf ij*Uiil ^,-iJ Jj*. LfjLfi yi c^/*' **»y* 4»L*» aUJ 
•^ V '^Jlj «-*.>! *k-,ty yJ*£ ^~^J i~PU&rVI ffvaJW j ^^JUJI 

J .jj- L—ljOll C-iLS" IS^i >Jtflj»t*aJl *-j £jji-» l/>JUl jU#^l JbJL^j LfU*ljJ 

jt iij>Ji ^.ty j? ;u~Jii V5U3' oiju-jJI ^ bo* OjO -,U»Yi 0i» 0l£«J» 
- iJJb JaJlyLl (J ip oi,*^; ^ ^ ill j^-a^JI li* ^ cbjj idJJi jj*j i^tfl 

J-- 0a» ^ J**£ ot v^*J»j J~*U *4*ii ^ 01-4) Jl J JjJl Jjj 

jOi jjiTt jJbJ Sy jll *|JU1I ol*Url Jj> jPj Juikit ^Imj, OiMl OISLJI 
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,ik»ol( ^yukj jt^ij 

jfji Ot l ^tj tjoijJl o"i(U- »A* ^j^j US" U*wJl out,! f Ui-I vjyj>J.I 
^■Jli-JV cJl*j* J[ jjJSo j iI_jj-T LjoJI* CAS" >ii *j^»wit fcjJl *jsl»- ^ 

oULjl <jPjJ ^1* jjjii, Jjj^ cJl5* lil j -L^. jjp Up\ JL& »jl»i-MV iji^i; jua 

: Ua 
UkJ.1 j-Ju ^ : -SjUi-.V« oUUJT £*ly l4Jj UIjlJ.1 l*»ljl» - A 

.os?j»4» Jl t^J 51 ^ j^-^ ^'j* ^-^ *^ 

jucji— J" ^i-^: .Ju'L^wJl oUL. jjrlji Lfcij : U^l S-«^lji» - X 

.^.lUi 
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J_^ !!£*_, c( \ ) r J J Jl ^ fcW^I j >> "pijll p*4 *A*oii j«*- otr f Ujf $ 

Sj*j£M oVJUl tit*. ,y jJU* V j *i^ i> ^^ «-*>* X 1 <J^ C-^ 
lS ^i L/f il>S(l ja jS aAP J** ^»ib j 10* ^.> laj J>x~i «ft If-jdS 3 

Ijj^ ^j Lu*. S^Ui ^jjl J^. f \5jSll & iP r rf p& % x^i.j 

fJ*w ^ Jj^' ^.j Wj'j ^ W J 5 **"* ^^ *# ^ ^^ 

.Uil JjjUi* iJUPl Uu* <> W^l ^jf'ii* u^^' ^* W C*^ 

^.jy 1+.L.1 ^ ^ aJj pks ^ ijup^n jjt jii ^ ^ ti^-Ji ^^ii 
oil \_jii ^_^p l^ j_r jjk. vi_^ oiO\ ouur j v^» v- ' j ^^ Jl > 

: ^jb U5" J jjJrl *JJ~ S ' ^J^J 



- Y<\ - 



J.I.I'. I.. '.IJHI.IJ.LI.il J Hi J.I I. I„|.' I I. I l .l .lll .'.|., l|. '.II: 



tfj*Jt «*.jft OlfcJtf jaqj aj\5LJ| ^Wa-M jSmj-qJj*. 







X6i£J» i^j 
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j^-Ji iliiiii ^jjW> vj-jij ulj ovi (*) 
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fold jy j>-3ll sJl* a^j 
JUil jsJl ^ OjS^. gij^l ty .ju^acll *J jU*S" UUl olsi)l oJi£t lit 

(j^l >S") iJb-lj &iU / Oj s L*"t^.jAo J JU, y . 

(^jsiiitj **>*> *,i>Li) otou ,i»* /// Ojju r cy fl o> t ^ 

oL^f oik— ji> li,ai cJUT lii» : ^T Jlic. dJUi j-U*i j&r.j t i^ ^ _/Sl 
: JU -pJt J* 3L*. *ik* J **ju Y . ^ (TjuJlL.) IWUI jlk/jl 
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&\j/dY 




-CAStft 


.. "i - 


/ -M~ 


— V. 


■' \ : 


till -Htt- 


-A.. 


■ v ■ 


llll ■ 


-\v. . 


• v. 


1 
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jj^j A • • j* Jit j "\ • > uy JufljJt f-«Jl Ot Alli-I sJUk"^ Ji,-^ "'' 

^ \iSoj cj\y gji ajJliil WJ1j oiy *~J aJU\ Aiillj o\y ti~- Igi ^ Jb- 
^' SJjkIj Jy iy.UaJI Oj jJ- _^JtJ (3iJl« &>s5>) K&f. L'l*a»-l *-*il aJL» k±/a 
I4J* 4j^S^ ^Jjl^J 4~~«UU ^joyj *pl ?t»*!u 01 J,^ OlOUll «JL* /wsj ^Iji 

. jAJl _pJl Jit 
Jj jJrl y^ai*! t£j>J)\ **-jS oUait* 1 utjWaJ aJIs- ^i» . Jils-LH j* Lol>- *jUp 

jju ijSL*j i^UJl J j Juirl J» obi ^ji Li), obi Jli ^ 0tf" (jJJl J jty 

*^j' ,_j»t/>J^ J ,JjjJr\ ^ Ui\JLf.lj iijUidi otiii> Jljki "^ji V-^ 6 * y ^ 

j^l JiSji! t J jlJbM Jbc Ulp j5Jjj AlaS^ oSl •> ,y jiSl obAll J\jl»» 

ObiJl J> J* V~J* j» JUjJdl £by ;y>LUll gjjl ^i SJl&l oti^lll 

Of JVply j* Uj*p Up jiil y^» 01 JLp ."^./-l ^ J j*M ^ S^Jb**-i-i* 

' iii f u J^ r^ 3 ^' u 1 ^- **" J^ O 5 ^- ^ Nji*>' oUAll 3J1P Oj^i 

*^_^ JjAVliJl *«J* J^ JJi (Jiji j Jjzil jf -kli SJb-lj Ibi ji *>li» bi 

Jjf ^j S^Lx ^ ..'n:U tJl^l; *_j^. »J*ti } Jb~^ oyvi-iib*. cJ « s S _) 

jt r_~u ^ -y obi jL^.1 1^ ^iji- jii j— Sli j* i&* &i ^^ 
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^ "i/t 5J_»-I _j Uat.j?s. £-LiL* ^jj-' olii ys* j jU "^i» v***** J J 3 ** ^'i/ 1 - 1 
oil* A - V oJuU jjai. jJ-'^j (^ OJdl -^ j>jy\ oUJbu-l) 5^*, oVl>- 

Croxton and ,0^15 ^j aJUoto IJL* ^ UJ oli l^Asx^ aJ**-!^! 

: JUl j>Jl JLft 4A-s»j Cowdien 

OjJ r,r + \ -i 

V ^, : « a^» j Brooks and carruthers *J:>U* jl 

j_» 3JLP aw. J^IjcJI ..Li* VI glvTU V JL-*ljill oJUb 01 Ji>-^il 01 ^ 
LjjujjJj ^Hi L-*£^*» S-JbA •»J>^-* i *3UaJ ^i* <^~?»— " ^L^ Jif OIJL>-jJl 
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i_Jb oUaj ^i; cJLi' " 'j* j»(" JuiS" if- ULJI *li/tfl Ji ib-!** 
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Jbrj; Ait jJDi ^ioj t ?Jliil ft Jjty *iiJl ^ pfj^ "&• \i,e 1*JHj toliiil 

\t f ^v - \. 
^ n,^«\«i - ^© 

Yt,<m - y. 

^Sll jU-I jl* bj£\\ fUjVl *x* »^ l*~* ^>JI «i» cJIS* Hj 
i-JjJaJl AjSj o-^ iii)» ^y^/i. Jb-t ijj- j&\ SijkJl ^ I JbW-l J^sla, Ai^i lull 
^ 0j& *iii\ WOi JUJL* ill*- ^yj SiUl jl JJlJl fciJl ^ Lj JJ^jJ j^l 

- \* 

^ jit ^ ^ ^i -^ u jr r \ . j~ij J/ji wJi 01 diiy vj ^ J 

.jjii^i ov ur " ^ jit " JiiJ 

«_iill S_jl$i ^ Llwj ^JU>iJ L-f^jlJb Jj^j Sj-Ij-o JiiJl 3bl$j ,»■*£ Jij 

■ ■' . - \0 - 
Y- - 
Yo - 
\ O J*_^J ^ j»Z~J) \ . ^ _^Sl jl* taj J_,Vl AiAll Ot IJLA ^ j 

oLiJi oS/ ii5Uj \+j& y • J*^--^ ^l-; } \ o jl« uj sjUi iiiiVj i^ a 

.Jiti Y • ji Jiti \ o L^c JlLi t^ 

- ro - 
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s» jSvij t( ji^i.\ ^jjji j^-oj rjfx jl o OjCi otr u uuij *» ist ^ jj^ 

ot Ji^%. aJU- ^ -dl SjLi^l J.U oUiilil ^ olSLjl ^ ^jjj J jJw 
*-* j~*j y.Atl oh f 2 ^^^ i*j~4 hkj 7.^T cy i-?y£ l*-^j SyUll 

•viiii ^ Ji- *Jis ^^**j */.n - i i*uj *Ju 

^-i J jjJrl ^j^-Jj li^iJj WJLlt iiJL* oUill 0j& OLa-^l u ^ ^jij 

0-^ J- 5 ' d 1 -** oLf (jJa^i Ai^ vUp Uj^» JjJuM Oj-Np Jlij toUill c,kil 

: l^W-j Jjloi-1 * \y\ 

0L£>^l jJLij \lau_~o jS^J Of Vf^ j_f»t SJl* J jjJrt ^j& -** ^'ji 
eJL^lj J4* JjJjUj 4J-UU. JLjJLA ^ JLjV tiUJi'.,,^ j-?- j~i>t yi oliUl 

jJLi JjlAj-J J-S* ,y »JL»-^ 0j& Ot vi=j Ojj 0»Jb-j jt L>"L»> jt JiJJLP 
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jS\ LS -*_) *Jl£ll Ot Jb-jJl 1^-uO- 6jJt\iai\ ftjjj «Jj \qJ>j Zjbjwr JjiJjr *- ^ 

jf JjJLjl J_L» JLwY 1 *-£j ^ fL~St jf CjUx^Ij jLxJl jf oljLoJl 
jjj- jf ol~5jT jf j^ly jf oUail* MsWAl l^U*-^. ^J^V ol -^A 

: j^Jl 1AA Wji Jbll J jJuM J&t of o^-j ^ 



Oj-U 01&-J1 


Jji S^-LjJ 


JljjJl' 


Oji* ot£~Ji 


.jJi ta-JJ 


iijjji 


IamJ 


■ V 




Si « ■ ■■ » 


V 




nv 


VI -i 


UwJjJlil 


IV 


1Yt . 


Wji**' 


n 


UIA 


ay 


YT 


TTM 


M> 


<n 


A«t 


Ob^Vj 


U 


\..V 


/* 



JJij VlAI - YAW ,j-« »>iH J}U* j*a> Oli^o. jjiaJ Ji* "libit W} 

: *Ai. JUl y^ J* 



O^JiVi 0\£~Jl 


5li_ll 


jjjiii 01C11, 


^_ii 


Cljillj O^-Jl 


JiJl 


TV 


m. 


\i,T 


MTV 


1,v 


>A^V 


I"-,- 


\U1 


^,* 


\ry 


n.r 


^•V 


rA,. 


\1YT 


W 


v^tv 


vr,A 


VI VV 


1A,. i. 


MM 











^t OLJUI ,_,» LlVi fJLAi-o .JL*j SjJL^I ^JjyLl v- *>. SLJ^I J jl -Jrl - r 

J_J ">L^ iJLijf ^ta l^iJi^t «_ j- J jjJl ^jjj l^Jj iJjjJl oliJ.1 Uy^J 

olliil* J^. ^i jjsu of -jSj:. \i£* j L^UjL. j5Lw JJ »1» j juj^^U^ 
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Mjy t_ ■■.->- Oliailil »i» <—•£/ wUP JU-I A«-kjj -LpIjj Ij-L~« oUiil^l 
^j, oL^UaJl ,JiU*ij OLS* Lt oybUaJ ^^Jl £*j>^ "-*^J 4*f£ll JjljJr 1 ~ ° 

.Ujj^j -LiJullj SJliiJlj ^jUi^llj ^j-Jlj 
jpji\ torldl £jjJ jt £jJl j /j-Jl j «-*Jkdl *JuU v „>■>■ *)*» Ol£~Jl 
JLij tL^JjJb- <z*\y iJ* v— s- t» Sy>U» ^j.jjj ijwj : "*ij\j>d\ Jjl>t<M ~ Y 

J jJLirl ^j . UJJall p-2Jl Jij£ J-KC. *$ ^ L-~i ji Li -IP gjjdl ti* Oj^i 

.flao-Sl *ii^ ^^~A\ objaM cJlS' til j^-Ij i5j 1 j^ Jj^* «>* j 2 ^ <jy 
ji UapUu l«Sy~ olj^" g-A ,/» J jUi» ^j : ****V l JjMW ~ A 
Sj^* ^i 0j-& 'jtf, J*W / J^Ul* £*i» i*J^ Jj^ r* 1 * ^ 

^ Jy»UiH ci-U ji ^y tf^ OW £** W^ji ^ ««t-» t.^^ 1 



-VA- 



J.I.I'. I.. '.IJHI.IJ.LI.il J Hi J.I I. I„l.' 1 1. 1 l .l .lll .'.l., i|. '. II l.l.Tl 



CJUJf J^wJf, 



cWSJI ^p Jill : ^jl 



* 
.dlii'int'll JaL«jt : Uu-»li 
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piLc c—-* - IJLiuu .■• j sS!T <Ju ; s<axl3 ^ilx o^^fe •ji^ty ol^i~Jl ^ j 1 ^ ,-^t ./-*■ 
0~* jj& jMulti - dimensional Scaling Models ^LjuSii SjjL«di ^LSJi 

^ 3 J«J|./ tfyifc, jJbdilj ^'UiJlj tsaUSfl ^lill J^iJ, lUL^I ><t.,j 
LJ^ L$l*J j "Lf& jlij^J ita-til olilJb ^-jiUil e-X* jjbu Iiufjj Ol^yi-iail 

fi-a ? ftf-idi ii*j ny*V Vfr-jjj'^Ji fJifti'piji jt !£» ^ f u,f ^ 

.<oUo» OLU* frly»l fciXJi JUj Jf-Jl ^ jl^sAi vi->. 4 Uij 

Oj£u Uj tJjjJUt oULj (^^< v Jk^ Vj ULa^l ^--jlill ^it j*j 

qSJj colii Jjj^o ^i *1ji> OjI-W I4J *J»^J ^1 JLi-S^I Jt jXiJl (_jtvaJl ^y. 

Sjj-^ ,j» oUa^-^l jf OlJb-ty »Ju oi.; tf ii .Ijjw JUiJI ^Uil Of J^ill j£c 

/ ^M j' j^ J±*s oh ii>t-S* 01O ^j-jt {jji y^j o^' 1 o- j 1 ^ 
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s\jjri\ ^j— j* {jjri. jt Vjf p*j oy.OW-l m^^o ^ si£- JI3— SLU-I f-j^s 

Vl» v*". o^J ^ J J^' 0* jf >*ll.j sM» oy ^ £jfi Ot ^ j- bUi 
Ov^t ji 1 * 0* J*^V«J» jt oUjUl & jg <S £L> O^l iu-Jl ^LiU 
j^jJI I -L* J_i» **J J^ j .l^Jj^ ^i ^j ax, v^^Ji ^^ s^UJ eJlT lil 
L_«Jl»U.I ^jjS Ui-1 ^ iiU-^J OW—-^! Ju'Uv»- ^ oUbv*) J ^UU ^ 

•■OoW^Os 
: A4*dt ^Lil - r 
0-* \jr-$* Ov 2 * 0-* -r^ Ow 1— IjAll ^>y \/fe& f^jji *j jlaSjj 

iO_p ^l S^Uill «_i_~*»j -A-ouj ti«A* ja j£\ l^j jb*y fcftJj JJb-lj 4juU 

«_jl$J j^J 53 jJ_# JsLii AjOJ Oj^j *JL-A (v^-jcJI ,y Jjs-S' i*.jjJ J^»jdl -U^ fl 

: ^js-Jl jt jjiiit (/Will - t 

<Sj^i\) ijtAJi JT ^ aJUoVaIA oliLJ.1 JUjCL»\ _^lij U*j t^^T ^Ut ^ 

- tx - 
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hj^iZL^y 0t£— Of J-i liy-i hj* l_— i Ijf* J Sy>UiJ| 4liC t. j,^!" - f 
T -w- aikssJ.1 ^Jdl f Lj( 0l£~ £jjj Ol£vyi yi <il« /A * . O^it 



,j-> j& Oi t5j9fcf «^*UaJ 4jj0>. ki-ji k-i> SiJM JykUi ^ *j* ?u*i -r ,_> 
^iLJi Ojju j tf^t OW-f ^ £^11 ^ ^ 0j& V jf UL»f £_^l ^Jt 

/ *JVT ;,iP j& o<~ ,>/. ^ Jj~ ./ oi£-Jv ^ uJf J& jJijll 

irjA_« *»—»• ^jo-lit jf *_Jl ^^^Jil ^l Jbjj U£*j tOlSLjt ^ ^1 «l» 
J-& iJb- Jj_«; ^i.joJ-1 jjU oyt* ^y. SjU^I cJlT li^i S^UiJl OjJb- 

J».W jltl ^ LkSly* Ujj^^ tLiVl £Jj iljLtf ^-Ult U*p ^^ul 
A_Ja=i* Ld oL" ^ ^j f Lity oi* (JiJ ^JJI j>^ U* -^j LiL- etjJh^A 

?L*l.Ui .ju-Tj ^ ilSLi- ffts jH\ ^UJI ^iU jlit jt (; L !! k^j oil uJuSa 
j-*-^ J-*" *-JW t5J_. ^ JLvaw Hj^^\ «JL* Ji. J^ ajUVI ? I*. J**J jt 

Cample J^LS* ,^-S jJj otiL^l ju* JL»- JT ^Jp l_*j»j Lli JL* ^'yij 
x*i« V L<^»() Fundamental V-^-i : Ov — » dl a-si L - al,, ^* (^ ^X A) 
^/-* l j (i-Ty 4^.Ul j-siti* »j_p j_> .jJLj) Ul^j.j (i^y-f v^ 1 c»'f Jlp 

.Ol^V' j- 1 * Jj^ J* f>H aUsp» 

- tr - 
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Ljif. ^L&l J-JaJ jiU. S-iJu. ^tfJUa^ ^JU» of <ftl .4—1? Jill j 
oiU-f iUj J,l Sxj.oJI UwU>I Uyj (> <c. SjLiJ.1 ^UJ-t of Ui' i^, 
iiLi*j c^g/ji j-ajlw jv^J ciJLJi "*u l^TjJ pj l^lp *k~^l ^Ull jjrf, 
^ V^ S/.U ;j_^ ^^ i^U ^LJ ^ j^ji ^ o/j o^U-l ^ jjjT 

^1 0U ^Ulb j V- \^i ^UU && J*£ ^1 ^1 ^U ^ ^j 
A_~^. J-^i^j MS - *_, jU; ^p* a^u- Observational device ^^ 1L-. j 

JLA\ J^ J* j . j^l^j, jjp i^Jt ji jO,l j_£, Ujup ^ja ^-LL. ^IjiAZs-l 

£_. J.UJ\ LA^. ^ ^kL^i M j S^ oL._^ ^Jutf ^ *jU^\ j Y01&I 

IJLW Uu^ ^i* dUi J-i* pj UjLj LJy pi LfJuaii ^^-^ ^TuSlI ^Jy 
j-Jsu OLSLilj oL>^l«i\ ja j£\ jSk JUi VJ^a»- ^ dli ^Ai ^jJ* ^LJ-JJ 
Transtivity ^LJJ Uliii'yi S^iaJl ^/ii «llii Ji* ^ j tii^t ja^ J**i 
^ji- IJJL j ?c_i^\ J\jk Sj-lu^. LilU^t »Jla Ja tiUUll JLP jJbi caj ,j» 
ojl_a j ULu. i_tjj»ji.i ^ jj^il ( _1p (JlJjJ ,r»L^I *-"ijl* C)i »IjJ-* fL* Ijlj:, 

.LLp ^;.Jai 0^.1 ^ J^Ul Jl jrl^ ^ jyiil 
jJnj:. ^-jjLaS.1 (_fiT Judi L^j £$31 — j {J Jt\ Xk> jloJlj J<^I i^^t Akil j 
^ iJu »JL»j 3Ujnx <i< jK; Ja. ^ ..o ( j' , L ! A* j> jiS"! Ju oul «Jl iljl£ ^ *1UjOj<1 

- ££ - 
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Dimensional l$jl*J1 JJL>dl ^ U <-*j-*j *~_-.Uli jJiJl JUr ^ *j>\* *h)» 
AJ»Ji\ jjritf L*ju> j-LiJ.1 j£-i L^j ji-i^ ^1 iji'xJl j^y (yj Analysis 

A—J«&) b-L-J.1 (j-L-Sj "UuijI ji^, !)LiL. Jjjajl ^VJ JUa* .,JiJl «Ji ^jljl* 

^j *-s**Vl oli otj-ijLl ji-la<^j ii-*s» oli New Indices J-jJJ*- •i^j-* 

jlpL— ; <IT viJUa «-j^j cNon Systematic iji^- j^ *kj*> c-Siil (^jr-Jl 
tJjJboil jjU (j-UU ^jlp ULj ftLiVl J-UjJ Ui^ pjj^i i5» «x* t/*^ 1 £-^ 
L$li* 15^1 *M*tj '^*ji ji" o^- •"** J*^ 1 *J^* v>* ^ r**~ V i, - ul ^^*J 
UjJ* jL-**' £-^£ *-*-^' tT"* ^* "*-g*4& ll^iil j iI$jw» j / ^1 ^f-jUll tf 
C-*»4 JLitl toyM ^yi>y >-J"AA JUJlf jJlJLoJl jiil tj JJl ^^1 iO.jL.fj J-uJl 

* . ' » f 

: ^l&1 ^ tkM 0"tfU»-l : isltt 

^j ^LaJI SJLp xp US' ijsidl JLp tfjJLi j»jlp ^ ^"li ^JlJI\1j-L1I Ik* - 1 
j-i-XJci ^jji-kll ^^-ishdJ ^IJbtL— I f]U-l eJL* ^ j^Cj <»t>li •jjvai ,jjL((J l 

_ £ - 
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SaL* ,Lk*% LU j ^L^l ^U, jt ^ Up «--J ^ *jt US* c^j>ll 
s_US~ o^T *1U* o-Ji U^j olj^jjl Js, ujw*JJ oV^II *U»4 - v 

^_i L^jv^ j vl^Ui djL., Oj*JLl i5jL- y *U. Uj jt t LJ,l jl' 

.JUi^I 

JL&1 ^L ULAl oLJjjdlj OL&U iJu&l ^^JLJl ^^ f Ua^1 
sj^ij ^L&\ djLJij ^ o^Ji j| ois^i ^ Spatia i p erce p t i on 

Ji: — ' uP 1 u"-"^ 1 ^ ^'j ,at -^ -Environmental Preception *sJl J^ 

M-B.'ill fraSh > »W^ u-Ul oNU yi fel£]| ^ ywJl Jl gtj, II* j ( u 
o^SLiAi £> ^1^1 ^i j^jii ^.tf tU^jLA L> j Images olj^ij 
L-J ^j-U uJj_cU V-LlH u-JL-SlI <>-* Ifij** oJi*' -J j t V^-^l ; Vs*4^l 

.U>* ^.Ij 
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: .j* 7- j ujJt IJL» jo l^ ,Ul*^ ^..J±u.J ijjl» ii»^C LjjJ 7tz~-» 

. S'L.*)U .jojO j£) JUJb '•XiilS ^j^i aJj ^^jil £#JJ Jj^l £>dl t- !» 

,a^l Wji US' ^USlI a^ii iJut «jij ^liil £*dl; t T 

«_*»ljll j*i UflS.vij*J) OlS", UU» <••£] j ^(jvildft Oi^A OS Jaiis Aity !UJ 

00*-*^' $ J*:j-* iJUi .Judgement (»-^>«U ^i j-f Jl-jiL-Ji ^o^Jil .-..., 
J-ij^- <j±j* «>*.) tM*-^'j i^*^' I** ily^J <juL1I ^Lii JL~Jb jjv^U-l 
jj-i jj/j* Jb- ^\ *S>wd Lc.j i ^C J^-Ul j »JLdl JjuwJ.-aJLW iijp ^ Usup- 
. ■ . .. .Ot&l i-J jt S Jb'UJ lAyij ilySU SLil^il <Uidl 0^ 
U. ill J»>- ^ JUL j ^Lll V OVSCil ^-Lill Jp £* l^J $l ; ,■:;.■ 

cU> -^ !>LJU J^-ty pLfty Oji^ii ij-Uli frU-'yi oJUfc jLtf obUVl j 

v^—?- j^USlI v-V V^-jJ- •jJ 3 ' *-J ^^1 ,<»AA ^.Ul jjiwaj / J^ J»*>1^1 
,i^Jl £JbJl JU> ^jlfJ) ,y yjl oljoo* »Jl» JTj JUSIjJl *A*to Jlj>f 

^LillUUj ^y OjLiS UlyJr* ol*^^ fJU«~il ^-^1 ^.LL. SjKjU,. If^. 
jl »ji»w iSj ol ■'*ij*' ot_^» j^xll ^ Oa^* **^h \4»U*i-~« aLi oljli qa 

lJj-J \-+j\lj ti-Mj* \Zi\j~*. jX$, A-^U rj^ ljjl^U«»» ^-L t J il)»Jjl jj olj'-Li 

viiiJb yb L*T Micro I-**. • J 6*^' jf Meso «Jx-jj. ji Macro b-LJ,i ia--Ui 
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.*~£ll o>JI UW-lj 

il-*^ UAji OL*Ul a_jl<ll oli^MI ojl^k\ JU* ^»>Jrl /r jllOj 

J-*y& jt L_*j^l j^,uU jf ;^i j^ b Similarities *,Ud orji Jj 

Maximizing Between Groups * ,i-.A\ oi p^i os_j J>_Jl 

Minimizing Within oU>ii J^b oU~Jl jjj^-j .Characteristics 

.Groups Characteristics 

s -s*'j J >j^js J f' oiyVkii t^lj^l oWus-i t^jijLl <0 TL-i> ji. Things 
^\5LJ1 j_*Ji ji ^uli Jij^Sli jl ^ij^i c b^i ^ oi^i js, Events 

Jx^U U .4J5U ^ JJl_Jl piJlj ^U.1 J^j j| ^VUlyur U, a 

v.jUaa"i|i ji 'i^jWi ol i;> ^J l \ Jf Characteristics ^Ui-U ^ ^JuJl 

Saj-iii j\ Element;-*^ •/ Unit ;jl*.j)i x^jJ- j j^s ^ juV *ib*Al 
Space-Time Coordinate^l'jJl-^l&i l^ -^ jj> ^ fy Individual 
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i_Jl^l Jj^Jl j^ t^LKAjJL *_^ j-Ldl *Jpj iil^-Jl f-jj>^ ,« tj; 0l5L»Jl 

oi^L«i *-U*« jj-laboJ -Lie Jj^t »JU-I ^ IJXsa ol^Uaj il) -t-jjc ^yi jJbA! 
Jjrjj JLi C-ijJl ^-ii ,^-tj .Uj—tj l-^»j^l S^i^l LJlill lJU-l ^j t^Ul 

{j-» (p*£. »j-*^~»ll ji** olJL»-jl\ ^ j>£ *•**! (_5-"' v^*j W^jJ j* j 3*5** \^j^ 

%U 0\j^ji\ UyuJ ^LJI »JLA fcjlL. lJ jU ^ ; ilJlill Ojlai-I j 
iJjLL»j| ji-S*' jl ^->-lj jl-s*^ ^yJ^ C^ }S^J *' •j/-*" *Jj-«^-I iiW.1 i-4Jj«j (Jjt^ 
V^^'j L5jL**il ^UJlj f U»>.ty ^ olftk*V! jl~*^l ^ •JU»-T 041 q jy 
^liJLj XjjjalA JsLx^l jf Typology ,y^>Jl r->J»J *J ^Xw-UjjJl j ^j^jJl 

.oJ*i ^i ^S/i jf j*\j& Ji 

JsLjty jf j — « pijLi i^y-^^l LjlyJrl f jjj ^ Oljjai-l ^^Jj a'IJUL-J jf 

^.j-*^ 1 *-*«k cr^ WO 55 * i-jrji vJtJjdjj Uj^" »jj^-v Ojr/>j Typologies 

fl_j— < L^ajjjjj JjLi* ^^LiP !_ji_v3 4 oJ_* i_,i jii/irll iLjL** «_ Li« i<Uuu J-Oo 
^^-51 »jj!-^j cJiit jf OUjJl j Ol^ll lSjj^ V*^ 1 * / -"^-'j jW"- 4 ^ OjiC'jl 
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\^J\ — .Slij jl^l-^1 jJLS'jH o-- j^h Ranking v^P $ i ^ JLi ^ 

olO-?-jH ^Xi*** 3LfrjA^r /»->-. - . a J JLjji CiJU* Jj^j c*Jtfty OH J' oiyAjaJl 
jJUau \j£ \i\j fUai— J.I jJLJL «--?j^* '&A~-i : ^ frLii iJi* \f-\j <jf *-JVSCll 

\jj_jw ^jXJi J) bb^l ^\jOJ\ £^>^ oly^ viV >^>J^ ^ ^*J 
UJ jUJ.1 ouiyaa M>M 'oL-ljjJl ^ (Jb«-«i L> IjiJS' v j 1 -^ *•**> 
/jJ^l lil >S^i ^ vJjij yjV&l VmpUj WlSLJ l^U~»j ^SW-A 

o»>» frUsU'Jji ' jt *-~«> ox-. j~^ij ^ o&Ji JUs l. uu4 ji ta -5UJi 

.J -uJ^ w^o- If-Iy i^Ali ijpj.j *^\S ^ tfjJd si* ^-i»y fi S/*^ jt *s»j^ 

pjy ^ o jLili jioJl. ^ N Ji v^"^ oi *-« wjl-Sn i-i* >j «->W« 

jj jjir .iji vj> j-M j^^e*^ i^^^^j^ j'-^ 
j* bL-»» LJ\>Jr\ ^^iA li^Sn f P*J' ^ v^ 1 "r** 5 -' -^j 
=l^.S» J j»rf vAj J^ ^M ^, ***** ^ ^ «^J ^^ ^ U 
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C&XJ /■ Jk-riji Ji.J^yil cVjU_, ol»UJ Jjut illji\ *ib£ jyUl SJ-£~Al 
p-aJ-l - iLJjJl OjiUilZipf •-VjJ ■ J*»j! JtH Ja- J^j o«5UM a* j^ 

(\ 1oA) Oj—>»jji >-• xij Measurment Scale ^li* £fj> v' 1 -^ Js**J' 
l f jo ^jJlJi jt ^1*^1 y^jkS ,Jy*e& il^i \e3}& Lr ^ s 0* '^^ t^ °* 
it~£ L$i* <_i-^aJl jmj— (^jJI aiaiiil jLis-l «Jib% Jij .Jj-1 _j jjx-l* Jv»t ^y 

Ljj.jl1 oJL_5" lii }L£. Sju»\jJI SJUtLiJl ^i ♦ilj^l Lla ^U-i-l ^ ^j 

■ ' f 

-u i^.i — 1 p-*jaj 01 /t. : k'— ■■.•'» ^yaJl-^iil-l ,jiwo ^ I— U» -*• < i_J 4<_J < I 

••jft* i>* J^ *J ***• Kt ^' ^^^ cT^^* tj-ti^ 1 *■*■* j-* ^ <J^ 
Complete Ordering J-»^ Va 7 ^' : ^ j' 

0^ jt_p <Jj5^ ,^-LJil tl> j^^j j Jv_>-lj {jji~* Js- ilwJl .^ ,j» ^UjJI 
U.tfj t^Up jy U"5UJlj yt-^ g> v ^^aiP t^f <j)\~* ^ vt-^ Irreflexive 
Connected ^oAj^j t ru - j-* j^ nr ^ v/^- ^s 11 ^ 1 ^ { ^ Systematic 

.Jb-lj ^W*-* ^* y-9^«l* JS" £*'} Cr^' *~~^ 
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Weak Ordering JytfAS <^jl\ : Litf 
x4 OJ Ua brf j,U* ^l_, ^-jj ^ ^ ^ ^ j.^, ^^ ^ 

v— OlSL-Jt v^jj j_i* ^^i UiUu obi a4 jS ^bdbj ;juJj fes ,y 
Oh *-UIji, t^jiii oUj^ o4 at J*^i ^ i^Ui^-^H - j^u^i ^b- 



Partial Ordering Jjir\ i_~JjJt : tilt 



*-*» ltV Cr^J J**-" 11 J-*"^ ts^ yi **- i ' Wy V^=*VI j SijUai^l pfiULk 
JS' ^i SjA* oL*» IfJl, J^.ji jJl oU^I J* jiJaJ Li^ *illl JU*i-A< 
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A_J^ip jv-JbLi* ( _ s 1p JLPI yJl »JL» f j-Jb" 0( JLj^j t^^l ^yLivaJl UjU»[ Jj~b 
Jl j )?■-; viAJJJj U* jlya Jl -£>'i_JJLAl ^Jp J_pl^Ul »JL» ^J-^ JL*3uj SiJL^ 

JujU'CJ.iWrf' ItliS' iiyw 0^1 ^^ >»^4i«-J V lu&j IjjUjJI Oj»JJ yoJl !<i«J 
■ ^J vJu-iJjidrl 0? t-fc» fj-» ^Jl O^U-I j_« JL*Jl* ilLiAj lOJU Ji jjiili OjJ 

4_JUOU jjjAl j^j tJJL* «->JU» OjJ **jj>£\ *!JMj»J •A 1 y*l^Jail ■/ ^iJ^^JJ^ 
^^-ju Ji abL*/Jl old ^ l4«~~4 jt j!Lio|l ,y ' **■ ■>**? a*2»j v-Jkij 

fljs_J.I ^Ua^-1 \y j£\ j\ '» "o-lj jU£ yj, ; . /t:l l *JUp (»i" ,^Jj tU»U U*i4 
«_*sAl cii^yj .oL*-Jl ♦ J* ,_5» jiW^ ijS'j'y 'JLi— i UjL»b L^liT ap^*«JLJ 

JjJ^dl j( L^j Uifl-tAll oIJLp-jJI flJbw-l ^ >bf JJ-I 0^ Jiij t( Ji,:.v3.:.ll 

^jj jijff aJj Regionalization W*^^ 1 j' «>*^. .^-JLiti r jyl-i L-^> ^^ 
ji x — ~Ji^i o> \ \-\\ *"\o ^L-p ^j-i Grigg £-j J r*-'} ^^^ f 1 -* Bung 

- or- 
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cJi^vaJl oNL»- ^ \*A* JJb- UjUftL \^\ jjaill j&T. ^JtSt Jl <J>~*dl 

S_jJa*Jl -JLity OH Cff^J^ jri? iS^ JJJ -Lfrj'j**^ : U»Ua S-jJ* i^»J>t 
^ju, i ^LJLj i-x+Sy ^fl* 3 L~*' oUai^ tj*v«»i 0^ SvLb^j Uniformal 

_p> <£jUai>3 aJ_* j^_*t cJlTj t,^ wJjL>tS' iJui^aJl Hi*** villi ^u IjjjS" 

Berry (1958,1967, Smith) aJL^Ij >Jl~*sJU lj» jull ^^J 
;j_f^ o^Ljbi- o-* Grigg g-ijw ***3 ^j **«■■ a*^ ^-^ (HP^* 1 **. J 
y^iy Principals of Taxonomy J>~^ usaU <■?* J ^W f ^ jp 

iitVv»-w ,>• ^ ^' »H~,tiA J*W-J &is/A hM ■% ot 

^tSfSA iJtfUll jL&\ Ulk, JDi -tf ^ ^j .uJUaH ViV jlM* J^* 1 ^ 
.CftJljSlt *ij^ vliJ*.^ J*U*J »<*«M J* • 1 J- 1 * f-^ A>* ^-^ ^ J** 

: JLwrJt </ «3oA» : fy 
^ L_f> J»jlAU. L-^-aiU i_7*P -i^>- &* oLLu^l ^-J; jiJL 

-pi - 
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J.2; *JfUS* ^r-^J u^'j* •"** ^•^ f'* uJ»-.>*ft' fji -A*j ■■*>■' ■p) J-" *' 
\ij-~y dj-^i of JbV ^iSll jJ-I of Sokal & Sneath ,,/aJl £jui laJj 

L$L^f jf J-^Vl jji UolA v_JLj£ L^juj L*J *JL» j* JbV , j*T t^. jf 
«j^-*su OjjJsj i£?) il jUt-« »jLi Jb-ljll J*<»ty iJl* ^y j****} iij^l 

^ ^Lj-LJI ufji )J>£ <Jt^ (J lp-> r -,ajJ U UIp ^j : 5-,ol£-l Olfl-^flJl — Y 

: JL.isii.jl \j~*\ : Uti 

sU-i^l sJLa: ^^iJL-v^ Jl Jlru-J of t-^B tLi^l ^ i*^«Jr i/*f iJuwiJ of - Y 
^411-^* J j>J of t-ji t_J^bAVl jl ^Ull olf 01 lis JLp v_Jjfu j l^j'b 

j-j* j>j*& =L^* *-**! oli vJ^jL^^I _jf jjLJ\ oU* Oji^" of \_~£ - r 

,j-* LiyJ.1 l j-* -i-ij* l J Ji LJUa>- US' ojvjo *-~4j LJLjJ ^^J i_a.y.yrt.:ti 0> - i 

^y-^aiSlj *Jb~yi jy ^ fX-Sl; Of ^ OV^ i/l—' iil ^^- , ^JuUaJl Of - O 
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.LiaJt oUtt 

jojui-i ,j> jvtr a Uj say, jr of ^91 ^ *ak*ii ^i^jj jt ,uSu 

4->JkA\ JU ,yj .(jM ... *U-5J - a-JW - **!■- «*ji - *i- : ^i* OLJ^I) 
JL£ ^yij .oU- Jl oJU aJp j-kJ iiju« iUj^ SiJiil ^SXity ,y iJiP ^t ^ , 

JA^j JjSlj .3LJUU ^jL^ll ^lyi^l OL*-^l ^ ^ .^-^ ^ ^j l*j*« 
^LJJll # -bjj jM ^ Uj-i ^JL-Vl jiSl 0j& IJUj tJUliJl tfU-l ,y JjLdl 
cL^Ui dike, ot JbV 1JV&I oU&Ul. j jLioJ J^>Jlj t^Ull ^ Jii'j Jjty 
bl_»»! o L-jjjjIjw cJ (^JLH _y>»Jl (jlp, ouiji* rf jy ttLJ»l jiJJu ^jl* JjOi 
Lf^jTaxonomic Distance »>»J.l *M~ll «JU ^.^jj ol jod.1 ^ }J#{J*- 

. '04JJ* -<-P J^ f"j 

.qjSm £j\s lijkj> JsUiS' l^y l-Jb &*lt t^t ^ _ ^ 
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* ■ r 

L*ASj Ij_av» tSjUJ U^-aL^ & *±>\1A\ l&ui 0^» Ui jdUUi* \>idaiJl 

JlUUJl «Ud Oilj JJl-Jl **■-,* oJli 

jf iL»-ldl i>-L-Al iSjj-fi- ,J& U4I0UL-I ijs- jj^ij ^ Oy *»Uj.l <J&jS< - a 

c-JU.f JjL^j i3U*»ty «JUi. oLp,j*4 oVLJ-I »a» j> t,{~S^\ djSj - *\ 
aUuty *_*»U Jjj-sai j oLpj*AI «JLA aAM abuty £> J^fr j-£ c^; 5 ^ ' 1 ' 

isb<ii~-l *Ljw ^J-iLoi \^-tjj£- flJb^-l 0i» lift Jf ,y -i^ll ^jIpj 
LilyJrt ^j J>»S-*. lJl»j If^o^.^ ol*j*Al jf oltil] Jj-J.! ^UauU Jf 

.vi-»»Jl A-i» j* objill jf f Lity Jy iJU>ljjJi ob-lull i_>L*ji 
fUK'J^-sJl ^Lf/Ujlij b Jj Oj£r 0? Ut dUJU Ohi.> ilLAj 
LanJi jf Ljli; LjjL>-L«-« j lAjUjf jji^ j ^oJUtjU oy olftkJl l«~i» *3j3 l$i*j 

i-jLsi* Jjj- ?^U Ujlii x^s ^Xc- opL-o. ^JUl ^ty Co-variance y\-k& 

.Uiljuf t_— j- ob/l I4J *- jj5 (oliill) oULl! 

^UaJ-I L** oLi ji^ail j_» jj-Pj4 JjbJl ^ JUS JLilflJl JULojM j 

a.L»j tolj^Jll kijLA ^Tj ^L^t lijiLA* oy *L*tJLdl oli*jUJ ^LU 

vJi i".rt'N l-*J ^L» L^la- ^y £l*Jl jJli-i ^JJJ j^Lii UT <^a Sj^/X* o .J 

»l Jl*S Lil j Jaii >_»,; ^tH J^^ll JL* o<5>5 M aJU.1 of J jiH ^Sor J^ t ^;LJI 
•AS. J-^^ 1 0- '-*-*' r^ i5-»J ^W' ^ l >^ 1 Oy olWJl ^i ^> j.U 
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v-ijji ? J-vfait ^-iLill «JL* ,j\ jj> Jlj_Jli Jojljdlj JjLIj^Ij JJLJI ^11. 

"Lidl ^si?-j (i-\ ... . — ^j-jj jj — (^iL-I) >Jb!w^«i\ » a : ;^f??ti <L**J» ( _lp villi 

-Non. *jjl^w ji^ \f~M* S\r}^ ^ t5"«Wt «jj^^ LsUas-i «j>Jt J^a j 
a_ijL41 oijL^^l sSj*\ j^x. ,3^ jji- £jjj ^i Jjs- lil ^ Paramateric 

?oLp_j*jff ^ lfL~»!j3 jljJ.1 obj-iil jl ^UaiLl £j»j jj^Lc. ijv-f ^ j^ii; 
j>L3 Ji^ jl JiUl JJ^- jt ■&? gjA f Ltol ^ Jjty *JU-1 Ji U.-i^r 

Jiij Cluster Analysis .<j>j*4 JJWi J^. L*~! Discriminant analysis 
Factor J^-^ i^-^^b Principal Component Analysis ^)\ Z>£& 

,-■.-, .=Uill 3JU1J ili*i Analysis 

; JLwdl Vj^J ^Ua^-l jt-sH : UJU 

j^ ji S JJr ^L; JJi £=—.; *s-J» U^*-* 1 v-»- jm^ •V y£i> ^ 

^ u^J( -^, t f j> ^4 /•*!* **>" tW ^ ^u44 ^ 
js\ jo-- u«^i ^ ^ o+*& o\s uiTj t iU-) y ixM~a.,M-to 
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illy* c— J} hj& *JL~« aJL /3 ^-\ «ju 5»»j»? <jj^ Jbjbi oi ^til-l j ^Classes 
p-J*y J+h u* ****f (j^JUajLl jiSl ot J^Sil la* U-i IfL-JaJ j&£ SaJ^V Jpl^i 

jjJl ^yfcj <Ju ;y dlj *ijad\ uy l>w»ljj SJUiljj* *jty* illi* Oj& 0? *_o£ Li' 
frLiVt) «-ijjJiH ^ aJut JU»j:. jUj UjjJj ^jkilji ;U-i»lj L*Lfw $J* fOS; 
L. a-S-«u JI LiU ol IfiLi ^ 0j& JLSi I Jij Uijs-j J l^aJ ^ (OjIJ»-VI jf 
OjU jlJb- ^jii P SiJL* ob>; l$*££ ^1 SfjAl JjJl^II cVUl ^ JJ* VI ja 
Uilp ^i *_«515 ts^f ^iau Sop ^UU (Ufa!) ,l fr j» Ji* l^t.^.l^Jl^ ^i* 

" ^id-i " J*» L^f *W^^ ^U* cfij *~** -^j* U**jy cs» U-*^j ^uli 
;Ll*. £U>jf »lLu» dLJAlf Universal Set *-U* S-^j-Jt KS »ss V jU^Sllj 

>tJ »ij oIp_^1 <j\ Jl L|j aJiii pf I...WVI-7J 

^j* oU>il J& ^tf L.U1 j*S|l yl^ ^Uil-I . JA UjLsaI jlpj ^yjl 

j_f is-j~6 (►JiJ t$( Ordination ^— U^l ^JiJi sJUp -ui* ljili»t L* jf w 
JU-I vJU yJj .L^o UJ LUb UU*. oUi J ^jl^u-Vl oli frLiS/l 
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\*X*£-J>S jH^il C-JLiT UlS'j i(U»*-u VjiUl IjU* l$jli jl»- ^i 0j& -^Jlj) 

jjjfcjl ^ f^JB ^J -y* Uj»i "vJl/iH »i* ji^j ol*^! ji oUill 
oLp^i oh *-j"40.> l/^' f*****-^ -^ >^>-*>»i' Jj*i.» jiM 1 ~o-» 

i^J.1 *iLJ.I ^+~j ULj-f oa*_j)-vi»ljifcil ^* aJ*Ji J[ lal^-l i-U>"i> l~** 
iUjuSlI aa-jcll ^L_J J-idl «iaL> jf ^r— I Jl S^pJl ,^--J Li* j 
^jjtj ^ij>Joii j— iJ-Ji j,_jijj- (J jSCli Multidimensional Scaling 

oiU*.' jl fLS Ji '$>"~£*JCf ^ h -^ ^ liL - J • , ^ d''^ , - Jl ^ !t:! ^' Ul " J 
1 jl JULI ■ J«- JLpj iUVv yl* c^ j ^1 *Ui^l c« UUl ^ dUi vUai j 

*j (r 1 ^' a- -^ 'j-* 1 "" u^-^ 1 ° is: * jl ^ C^-^ 5 ^" ' oL ''^ , L 1 ^ ^ 
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viiu^n 




: ^i>ji Ois*^ uOj* J*'-*' ^jl* 't-i-vasU iiLJ.1 ^--jUL* 
. jijafcd *~~1^ Old ^i 3]as^A *Lif 1 .Ju^J &~u lib- ~ f 

_. -L>- ^^it Jl ttLJj ^y ^ jl^- of ^ ,y% *UJ.ty ^ U^il 
-H^J *-*»** JT J^la «Ull ^y iu-^p ^ j^S" Jb- Jl J12J j olp^Jfl 

^-jjjtjt (0*i~ J UOi»i *j_-UJkl *^>»liit ^ Lf**f Oliyvail ^/w* tSj^ villi 

Jl^ill JUjc^.1 ■ > Sotj ij-^l ^/t-jJl ^ Lfviuu oU^o^JJ i^A\ ^L^L-l 
J_vaJ ol .>Ja-U ^j— ij oy-**=— •> Ow>>ll a— V jf ^^uil u.^1 »j^ ^^ 
J'r> JMj (^Ui-t ^ oy^ *** Oh «^» ^-4 tfJdl) a Jl>> oy >»^ 
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.«y»U»U Lu^jiJ *A» 3JLi>\ ob** lfr*$i 
: oii-wdl J»lst : u*l* 

Ijy^ai Li* ■_«..,•■/»:» ^/x-* f^-^ 1 j *ij»-^ r^ *> / o* r*A •>•** fr^ 

^ ~ ; f l^iSfl e-U >-* jt Jj.-^ CS ^ ^ **" W i/ ^^ jt *W*^ 
^.^ OL>jl» ji OL&I jLWJ, ^ :UJb IjyAi ^jjfi oljji^ cJtf" bl» .i»^b\j 

ojuk "^i ol^ljJiil M-^J ■^ LSi * JL - P ' •** VJa-J' ij 1 ^ oU-jJ tf"v~£. J* 

_jo j ^jL-.te' Formal tol—- oL_ijX^J f a*V ^ ob>. UjL^U J^UJl 

. .,-H-ii y Ji— -1 0-* •-W^.j Logical ^,-SiaJ.I i-a-^L-j y*— 4 ^ j' 
^^i-Ji. ji Lf iiai ju~^J» oh >jc Of v^ '■*-* Jl *JU»W j .Grouping 
Ol&*&.) ts^i / JLiJt .p*-*^ ^M. &\#J J* ^N iii» j Monothtic 
jS\ ojMV ^Ja^j^-.'JUj ««Mj Cr***^ J^J Polythetic (/t*?^ 

: ^Skli jl J&to Jewell - > 
Universe LiU jt l**^ JJjJ ^W^ity -y **r* «j* ur~- yj 



nx 
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J_f ^J j oljJaat \e-yA h\£\ Universal UU '*s>y>& f~~2 ^j 

■ I 

= — — -J 

i ■■• i i f — m 

«■ j\jll £*• /uu 0? -b^ ^ao:.) \**&- UaLJ <JUL*adl j5o jt Xtf L» j 

,jjj» >w Aiij Mutually Exclusive Classes (oU^i »A* ,y J*-lj c*! ^ 

Jjj* ^ ^. /■-» Lut >**•» tfJS J^t •-*-*& >W iJlj »*yto ••*■* W&* 
»JL_» A-v»ji 3UU-I «1> ^i ^Lai j H.Jbsi-J.1 ^Uai-I »1j» v*Vj * J^~ 

^ ^ji US' lai U..;.,^l J*M »>Uc aj*j Ju*».» ^i Sokal and Sneath 

«,<_» f jj-^Jl J-i ULs- oL-fjIjiAt j ^JUll a_jJL^ y. Uuv«J» -y ^ ^ 
l^ «J* J-ouj k,.... t j ^lj ^ *W>Al .Jl^jJI SJU- ,y vji-^^ ^^ 
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A 



SJui*. jy L L.is Ub-ji-jjs Lift g\j\ £. ou^i jva <•.**■ y> 1*^ 

jJ^u "ilj l^ll ^ I j^ OjSL- o. .wdl- OlT Mlj <i^Jl ^y SytVJiAJ 
^-a * k . :^-i ^J tsUl £j-*»jll jP Sjijdl oL.jLJ.1 ot ^i ^j 

li\ U. j^£- Cj»-JLjuj (y«*lj j-*— 'i JLp O-illj (5^ j ^J>il oIp^ &% ^J 

L*L— "k^ojJu> cJLi' 4_jt»»iJi 0*J ^i H\ y -by JjAj **♦-*' ^M c ~"* ^ l**aJl 
SjLJl JJal yiUbl JJJ OjO-i UJ, ^.olj l5 i s *«i ^-ij-C Sj^v* y* Ji ^ 

^Sjj: \*£& JUoJt <^JU. jjJfr ^ LaUj j cliL, aJ±l Ulji~« ^i Ul^ 
JLikst jjvJiyj w^Jl ^>y Mj*«» c*^*l UjUT ti^ J*J»J ^ t Ij 1 ^ 1 
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1^1 ■S^rt r * 



fUSU jL^^cft'fOii 'bl till c^Jj cUAl jA+U ^ Oj* V L*- UftU 
Logical (jikll pe-Jfatt J Jui^Jl uy J^jJ! J^iSti .?fcj~ *i>J J* ijl&jl 

tPj-*''^*^ ^'J»J» V-JUUI >11 i<*j j* ^ vP^ 1 ^ Division 






I 



sJ,Ip *p«*£ 
" 1 



1 






a 



Jja £-« j* fep£ J. : . /ni l 5 /** Cfci j£* 
al^jf L^b:. M oLii ^1* J-~*p 0? Lu&:. p*-^ "^ «j»J 

e^ & ^ c > oip gjbi ^ ^ ^j &**& ^ ^ j^-> >o* ^jj 

^^11 js^ UVi. Uiy J.U1 j5LiJl uyj -fcLs-^ J*> Cf f^' ot S-* 
Jllj* Of jJLy. vi~<4 ^-^p J-& Sj-ll ^Ui-» M* ^* ^ ^ j r^ 

. ^p jr ^ uv&-y& »ju&-» 
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3-*j~* ^J c-J»j ^ X±A\ ^1 of jS-j, gj^sft J^ f ^S, ^jil ju^ 

o^-^~ s o* °^ U j& ^- V >*& jt JlLdl ^ j3 Jl jus-j Jtw'fl lift 

J_xp u-> jL.SH jl *ijW jji oUjiw* JV o^ill 9 Juk Ji* oat Jjj 
.uAjA jt oU _>*£ jy _^>LJl ^wj_,J £*Ju j& JJuJt orjt JbJi»cJ Jplji *4>j 
\ jjj (,1--v»Vjj ,j. — ■>' l _gis- A-e-\yi\ »-Lft c-»yg «>>ty olji— Jl ^yj 

1 j (>>-l«il j* jjiJ* ,j» ' Jbr -U^t tJuwail ^ V»Jbiii«i\ JL»£lV v_jL*Sll OjL» 

JjUl ^ L«U Vyr a~£S\ «^JL*JI OjU> oL— *i-l Jb*i If* UljiA-1 £j£ 
J^l oi-ft o_,Lv3^ ("Wc'Wcl.^'Uo) l5j-j JJJu 1 y\* tf p*» j **»I>M 
(jSj-^f ^ jit ^_* Lf; Ja-jjj L>j i-My^ >^j-*>J' o-^ J^ us-* f-^ 1 ^ <^Sf 

.(^jJI-jJ^j L»rjljJrl tcr iJl pl» OseU&r'fl) 
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■syij-w. 



tyjM o*^ u^Lsi (Jexj 

4j^ G*iJi U^* ~ r 

? Uull A^i - .ttJLdl *#&J\ f&ftj uxuilll : Uj15 
l&feA J AjjS^I Aft jai o^ulL. fiA&U : Wj 
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U/i\ ^LSlt v-IUl jn, 
J\SLity «JL* jj-LJ Sjjli Asi^S i~*£jl oL-ljjJl of-U Jij .o^,..t,:Jl ^ tiJJi 

OuJ» <JL* y,*8 .t.T. «\ 3JL£ a-S^I J^_sOjl] LlfJl ^ tjJL^j Uki^ ^_-JU*il j 3J**> 

^s-i Pounds o -JL5 ^ i ooai— il'tSJLJl"»iLJi ^r^L-ill «•*-» Jjf cJLS"j 

All»L--J »_*-^J tl^lSLi S-9-U J_* iJj jJl r^JJl Jbrji *ij&. IwiLoJl LilycLl 

o-L~JJ U-JL JU-j 1 ^ 1 ^J^ 1 J 1 ^ v^jIj UKj tCp-U-.j j£iJl lu£ j 3 ^ 

n • • « v^j.«.j ob <u*j j ii x « ■ * — :» 

jU* j—LT lJ^T Xjuj\ %i> j^A k^x- jULl a jjJ-l f ■>-** iLT liyj 

)•»• X 4 • » • 

i - 



-. J/L. J^Ull 0\i Si'i J^j aj^ >. _^LS" ^jJl Y I i If^Loj ^ 



» » « i 



Yii YU 



ni 
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*_» ji of Ml *—u j&l ukiA ,j\ .k-£ .^p ^yfiU ot jx p*j\j j 

ijjuJ-l jt J*-\ j-*J\ oLwjju •jti' v,--—^ • J4 -S' 0j-& N .yUSil ti» ^i y jlH 

L^ t«JLj-\jll -LSjaiJJ Vjj^ jt 3L~*L«Jl ajJ-J-1 ^^uJ fcAjit pjUi ^ cSajj 
s_wi - SijLi — L*x — j_-» jl^') JUJbuuJ.1 ijAJll o j^-jj «JUJl *JjJ\ l»J jJuJ 

Sb-LJ.» ^pJuj Cftj/ 3 ^-^ ^^ Vi \ ^' i Cr* u-^ (jr^J 'u - ^ •■*»"J 
jk-#i l>J ip L*ii {jJtiaju oh ^^^ J-""' ui-^ 1 J* u*jW »J* f j^j 

Oh *a~- ^ Jj!» ^J V\ l-»i^H ^ «tA< s** ^.j* xjp.sfP^ <fa^ 

^> . <U A-U Ob^-Jl 3jJL-»- ^* ^>il O^t o* * iU ~* tf^J p*\t A* 

: o/i j>j& $ J>1» *~J 0\« f j*j 

^,^V- 






x?0 » Hi: - a*** a fa y>li »iw ^ 



- LiL-t 



<J»J 
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/ 



■-•■-•^. 






iS^ I j ■& 








o- 



«%dU* 
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Xm\ Xj ^ J^ Juiu (Jl* Jau^ j-Uil I JlA it J^ill ^ JJj Je.j 

(i-—^ £fd J> ^f 0V5" ^- JVs3Vj j (4 Jej> ^fj J^W ^t Jj, ±2- ^ 
(• — -jil ^W^ L*-I f-J»tt •■** Jij^ if*. ^ *" »>/• (j^J '^* ^-r^ J^ 

Jl jLJit ^->wJl Jb-ljJl tf lJUu gjUll 01^ UlTj t X - r * t (»— ii SjJ-U 

j>\-3& tJL* V4"iJ .•'■*^*J ^ fij" (J"* ^J* t -**"^ ^^* fifs* ^"^ J*)"^^ 

^ J^_- ol aJj^ t ^ J cl^Mj jj-* ^'Ld (J Jflw i «iM Uiul JJu «U- Jjjvu 

: ^ j^ - ^ ^ - r 

jCa ^ >Ji ^i«~ ^ vo ij** jy u*to t y>" *ku* J» ■»=-« 

I— -1..-*- |.^-ivr . 

Jl>-\ ,/il jkill tjuai JjjJ» J 

uiUi WJ» j 1 J/- 5 ^ 1 0* >" ^ *J* ***^ **** II 

ju^ ( *s*S, s-.s. c& *> <^ JuJ r-J ^ tArf ^ J &* 
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U. JL^Ull Of j^>*v9 Y^A-1. .k—j S-JaJuf i**»UJ! JUjI 0( j£t J$i U-L- 
.l«k->3 JU~S» JT ^ c— J If&j SJjjJl J U^»f 
- : ^ UJ ^Lill 1J> v-»U->- oljk* u eL l sf^J £f*JL IA& li^du .j 

aJa^. ^^Jbhl JiCtJJ j^^. j- tjLJ ^1 jUrity cJUuf j* a*j*«t ^jj - x 
Jl cot liJip jtfl cJlS* U1T j^Jj ijSLiM jc2« ^Xi JLp Lmj* ju*u j 
ijjtjJl Cjj^S >* uivai > 1 f Jb»i-I JbJl Jld.1 iJb- ^j t «i j^l 3*»jd 

u)f J-^iil^J . Orj3 YY,« - n "^ TV- ^ >i OUOJ jr Ou 

(£'... ~ ^»JJ ~ {*-") (j"W*^ i£4 jW' <-*->«i Jjl» ^LL - r 
jLiaity i3Usut Jl ■>!»( ^y** ^1 JuiH »j*ai Jjl» *j ^.^ L. IL^ S— * ~ * 
t^JLJl £_j-Jfc» ^^-1* C*~i lil • ,V - I j^ij jJalH »_i*aj Jjl* !*J-J I4IT 
.7.0, YA la^sll 0j& > . , J C^>»j ^Y,> t^J^-i 
jLlaity cJUitf JJP iJjLJ Ui>ji \i\ Jk& ijLyai JSsJ JLujdl !L~Jl i_~-£ - O 

j^jb j£-iJi jU»» ^ylp a-^yiJi «ji_* fjZj n,to i*udi OjiCa \ t - 

jji 0>£j» £*j& JjWlj jlai Jufli J& \JL2M JjUl Oy i3y»H <- — 4 - "\ 

• ,ry - i,y° - "\,iy -r^ijiiu 

.,tV- - n,Yo - o,YA - t fij UU ^ 
^LJil J-i^j YA.VA Lf*^ j^iJ SjU^I -jP ^kJl Ja^ JjyUl i( **4 -V 

cJLT li), Y ^L-iN >— i7 jiCc. Jj-S' : y, j> JLU jjLi ^Ul Jl^Jl _j 

^1 j i\-»j* JlCtJl OLT \ Y f-ij\ $ litj tJ li,iVl ^»UJ^ W^Alj U*iJl 
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'<-jt>& 





«JU-lj (jCij&A ijcU»l£ _Ip 3JL Jail aJUL LL-laJ jliLJl 0^&»£JI Owj 

■ ' " ' : JUH 

.u^i ^ c-a*-j jJb- jr ^ u**n jU«vt _*u;t Jl>t c— J - i 

ljU.y {j* jjLJl JaJo *»ijL\ 3 SLUill jlki'jl wJUit Jjy Jjyill c-«*- - 1 
LA\ Ul ^L-XtAJ ^jjf ^j \ A, 1 /L-ijdl JUUf «_4Ul ^Sft cJlT j 

.*)Ua=*£U ^yt L|J^ Vo,r If*-* c-il& 

: gJldl JjJbr JL. U-ij - V 
:UjJll-i 



»t,r t,> »,a *,n r,- r.r 
»■. l.,\ A,r a,t »«,i r t w.v 
>a,i .,\ ..v \,a .,t v,v 



*.V »,«. Y,\ \.T ^,1 jUll^ju^iJji. 

A.A V.A; >..^ A,r A.r / 1_-Jl 

M T,T .,^ \,Y >,V J>ll 
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t^ .v- ^ a v i • t r t \ jubuL^ifij 

v «^ ■■.■* ',r -,T .,T *,• -.1 .,t .,T -,r T,\ JUlJjW 

*•• *." t,T"-l,T t,T YA,Y A,o 0,1 T,A t.T YVT '/. J-Jl 

Vo,T \,o o.A o,A »,A AA,t ^,o t,t V,X o,A \ VT Jytfl 

^j \ A,"V 0*^5 C-itf" tfiJJV A>j^il j£i ,j\i U*«lj J^l jJU U£*j 

.Vo,r ia^l oll^ vl* «3lk^l Jl ^^1 Udi j£i, j-Uu^U .jy! 
:>i -V ^ cj J*! iW^ ,>• l-jr*"- *i* ^ Hayenes y^> jw> jt 
atA-pty) j_^H oLJu* /-\A cfcUJJ J^U c-ibj "/.t^ t«jl5il cMi&l */.U 

c^Jjll ( _ r _i3 ^ L4& j S.ijJ-1 oL-tjOlJ U-iji JiJ "^ ^ . o) U3JW.J SiLJl 
|a.. ^ t L_ ft J\ a-*U-i ^jl>j o'iUuuJJ oUli 0V—J1 jV^lrtf Ujj» v^lt 

Jj_p Jt JL-J ^LJl ^ily- d'cr** ^ •^ ^ "^ > >^ UU( 

olT Ull jt *i>u jt \r* V-i ^ IjV' J-^ ( ^A 4 A ^ Ji 
JjJLi l* 3J p S^J-tj^J *^ '^■'^ , ^^ U-i gJU J* >* 
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^ cT^"* fMl» j*-y\j i*~J) Jit U*JU-f CfySj jy «^Ul Of j* ^ juTUi 

:. .CaJjH.o* t$' -JM ^ ^ J^j **M Wall 
U5U i4o»^ ^ f ull jl ^a. jf *^ v-< -If* jw Uj oVJullj 

OUT 4^*si jj-fci V p-J /j-.j L-^-UpUiwj 1^ UJii OjiCij yL^Jle fxj oVU-l 
.lK*j JJT J& w, jf Mil ^ !jA * jf jy^ j& ^ j^ 
^-U ^ ^J 4iP oOdt ^j ^ IJL* ^ ^i ^^ji ^ 
of j.* •w'il ^J o-J "/-^ ■ • J-^ •j'-^'j .*lj»t Jt S j^j Jsr_ e ^sJ > <t ,.,.»T ^ 
jljX- jf V-J Jl >-* ^1 o^^J.1 tr <p /i . , jjjU; v^J» Wall 0/j 
\ To L* ^Jil ^ £jj) *^j jf J^jj its' iJW1 ^ Ul j j^ j^u- ^^ 

j£i lijJ^ t . jjl/t Jj^ of jt \ . . . J& Mfo . jf vi*UVI ^ \ . ./jfi 

.Ol£ji ^ ,^J| 

viU^ L4J* J^ ^J| fc^l ,__^ jj^jj ^ j| ^, ^jxj 

LjJUpU*.j Jj^lJl jf C _ J » W , J^ljj ^Jjf o»^ ^ oy JL^I ^ilL 3 -^ 

. Jjpf a*, a ^j jLj\ j* uJ ^ ua^, ^^i o-yjuii^ ttf- »f jl^t 

\f. y* J*-— -it 0j& L.JiP ^ j **>U oVb- yi lilill o^JUll ^'j 
Jl p-J^ Jl^/I o -«J| OjiC L.A^ Jus ^jlT ..jjUo oi A^r. Vj f Uil ^ 
J-^-i jf «-* jujj j^i\ J ^ 3 S\ ^^ ^ j^i- j^ ^ jt ouJ 
J^ J^sl s~il>*il ^^ ^-^^f jf ^jL^i jf ^3%* JU V--0. OlSLJl 
•■*-* J-^^ 1 '^ '/\ • • Ij*** oy U*Jli< ^j'>»J *iJrl ^ 4jy* -L«J ^>*^ 
<Jij*d\ ^WJl f l^_-l V-J J^- £j jJ iJUM ^T Lj jJ 0j& Ujup .. ; -■,l| 
.^>ll ^ VsjAs oU-p Ojj ^i JUlvJl 1<-J jf f U5l ^^Dl y^\ Jl*.^ 
jf jQl oLij^dl UliT jf OV^ — H yUT l|ls^» ^_pll o-VJodl Lit 
•J-* J^J J»>tSU oUUijMl / J^- Ji^ ^1 ! f l Jj& Jui.SH ^ 
jj; L* UUJl ^J j^Jj . ^! u>. U ^j gu Uliji l^* gal ^ v^JI 
Vj :<~y±* ^ U ^Uf a>.^ Uyf ,_,»_,/ \ •• - j» ^af a^ jjidi V-J 
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wi-i cLijSfi cJir-isi u* jij-jij -^ >uu o^ ^ ^ J ^ 

Uj ^ULUi ^ of J^i oMj^V ji ^U» Uj4 liuli b^^, uijjj ' J 
0- ^ J ,J ^ J^ ' ^**l >rf jrt jjj»- j^. A uy ^3 ^ ^_j, 0j £ 
jL^V J-i-.il 0_^i Jlill j 3 i^Ss^ ^jjii, UAjUfrL 'aiOM^Ij' ^Uj^l 
cjiSL-Jijo^ jj, <4* ^ y ^ ^ ^>Tj l. j^ oh u*» 
yiLdi jcidu y^ j^ JjS(v jj^it ot j* sum .i* ^ ^.u^i^vij 

: f till 3^*1 

f U,ty jO-p ^i* jJJi a^o. -jLui OJJU^ *^ Vfci ; J/yai |Ju J| jidi 
^ . ,j\xA* JLM ax* jt ^ . tJ \xX> Jl^i a ■** ^ y r , ^ j^ ^j^j, 

0-" r^ js— * ^ 2.^ J-» >-•'>■. . jU»\ yi A • UjIjlL. j»jl*£\ i*ji ot 
«l — . J-jU. OLi" UiT a^ji jlAjiMl iu-^ .£U" jVI j* ui>* J 5 ^ *»/» 
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Zj-m j*£ >*■»- J' Segregation Indices J-*«Ji cAj^s-y Ja-jjj 

4*^1 LJIycM ^j Ip^A JaJl>l jlTti i^JUI Jgtdl Jp jj/T jut Uj iJbr 

*jjbN» olJL^I ^L.JbtL— . UT jf Lijji, ju«J yJl iU-j Jdl J^AUil JaJI^* ^ 

cJLS - lit L.I .*-M>M ^-LJ.1 j-a JL-JL jJLcll fUll CiLS* lil IJL-*. OjSC. 
pSfa ji. Oj^i p—jJli t Ol£jl Ji* (flail) as-LJAj U. «^ ^ 4j&j^S.I Sy^UaJl 
t*J /jlJ ^1 %j^\ J-UJI JlSU^I »LS^I **o. «i->- ^1 i f UV ^jjjj 

oU.»jOJl ^ Ulill ^jJl ^JiJlj ^^Jl pa ,..j; (> £c. ^LJi Jbj 

, : - : jk LpiuJ»j I^UIoai-i ,_ — >■ Sju- gj^jf Ji ui^iJ-i 

: hj{\ v_— Jt - \ 

l-iliT Jjt* l~*ij>\ jyjUib lf~— J <>~4j =L^jiil.l v ...:il j( oNJL*i.l - r 
^j-jjLL.j ^^iJI Jjtoll ^ ijii\ v-vai j A»-L~JU J»-I^JI Jljttj OlSLJl 

.^L,^ ^ U-U oVU-l .A* J ^Jli J&i ^^ Jjl^Ll 

.£l... WUJl 
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aiiSLsii at > c^jbJi ^ ^ jjsrty ^Jii^i ^ squall ^ ^ »~- 

jX^\ ^jto JLiyA v J 1 -^ 1 ,Jl * Jt^"" u» V*/ •** ^ * pb ^ aJl '^ 
jl^T JL-H'aJL* JLp lal**t U^xJl oLpI^II *~~^ ^* ""^ 

^ ^ Otfty **UaJ Oi^^ iJL * * J>Uj \y ^US|I APUoj Q^Uil Si* 

^ ^ aJb^i' oUU^Jb jftUJl JIM JpLo y aJj^I IpL^IIj ^Uft JU»l 
0JL.U5\j ^ . . ±\>s J\^\ jLiU **UdVusM«l* iAP oir m 
OUT ty W^ ^ ls^J '/-° * ^J^ ^^ ^ * ' ' ^ ^--^ * pUJl * 

U~ j^' l-iU\ *Up!*1 W^ ^ -3^ O^J ^ '/-° ' ^-^ ^ U ^ 
;j^>j J*-J» '^> of ^.jsUH ,>Ai>jt cjUU ^ ^ i&*> 
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^XtitVto t ntif 

.- ■ "-:■■ , " W: 

jj-jSJI oUI>l of jJ^j, jjUJl jLill til?, yi j \j^ iSjl^ Of j JbM Lfrk-^u 

: ( JUl. P Ji t5 U 
■ Mf i V o i y . ' pft 

v- iv+ - -\+ x- ^+ ^- >» t- cam/vi 

-M - 

■'".;■ r\ - >y t v o i r ■■ p -sw'- 

>*» ■■-■ -\+ Y- \ + \- jL* i- oUlytV 

ta - u i \ \ jL# n oUI >^ 

Jjj-^ ^ pill cJtS" U lij iJL>- ^ }Ui uJbii Jau-jdl V U>. jSCjj 

: JbJl j*Jl JLp JjJLtf Ij^^u iii JT fU Vj Jb- ^ba oljlj^J 

A V \ a t r t \ (u-)-^ 1 

Yi- ^ ^ Y o \ o o i <4)oiji;&i 

Ao- A V U To t ^o ^. i il x ^ 

ji X ji _ji 

^ ' - O^Ullj Jx*,<^ll <^~~ji La j 
- A) - 
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Lij—i» LgJjJ*- oljljJSO ^jJ pjti^j^ J*»U- * y^s jA ,j*£.j\ 



r : ,oV- 









^ X ii 


f "" 


il I 


u* 




oiiiii y \y 


" jijfcn 


citiar 


- \"\t",-o" 


rv,o 


r 


-ro 


m,o 


tx,o 





-i. 


rn,o 


tV.o 


v 


-to 


u... 


oT.o 


I 


— • 


\YY,o 


oy,o 


r 


-0 


wo,. 


M,o 


T 


-V 


m«,» 




Y i 


1*4 



.iiuii oijijS^Ji ,y oiiiii f\j* u^ j*»u ^^ j> J^ <r> 

: JUI OjiUJl j^i (t) 



iA.o 



^1 .4 

U 



L»J l*L_*. oUL* jU^I ,>&.. <-i>M .1* Oli &} IS fl j 

- AY - 



J.I.I'. I.. '.IJHI.IJ.LI.il J Hi J.I I. I„|.' I I. I l .l .lll .'.|., l|. '.II: 



^ - 1 o iUiJl jJLJ jLd) Ul_* Hjb- ^j ;t5jl -r iCdl «j>Jl Jx-yl <Sj*\ Siii 

S — <& d iSj*^ oliAlt jfly ^« ^yiM Jau-j5l IJLa £>ij tY,o UjT^j 
; ^Ul j*ull J^ jlydl ^jill Ja-_pi ,jP oliill jTl^ olily-l 



**t 


<•*£ 


C 


f 


il 


OUiI\ 


'v- 


Y- 


>.- 


rv,o 


r 


-To 


— 


^~ 


— 


n> 





- i • 


>° 


~>* 


>"* 


iY,o 


V 


- to 


i + 


^ + 


+ 


oY,o 


i 


- o . 


n+ 


x.+ 


\.+ 


ov,o 


'■■ r 


- 


n+ 


r+ 


>0 + 


"U.o 


Y 


-V. 


' \\- " 


il/ c -*' 






U 


4-* 


n+ 












+ 













4/i 






4-* 



- Ar 



J.I.I'. I.. '.IJHI.IJ.LI.il J Hi J.I I. I„l.' 1 1. 1 l .l .lll .'.l., i|. '. II l.l.Tl 



',t\ x o + tV,o - x + tYf0 

U 

tA.oo - ^,o + lY,o 

: Jowijll — o 

V. t <\ to vi tA t f.tx cv 4 r 

\. t<WA tV t(1) to tt tY* tX 
^ *jji aju ^1 S*JH ^ Ji*i \j Uy j 6li ^ *sSll oJLa aJL* OliT Vi_j 

: JLibll oljlo^-l oJiA vi^- 
^l cJtfa,(X) J^ ^1 iJiP a*^ ^ij l^jJl v^V J 1 * J^- 0) 

_ •• J fl ..o »)l t_-*iy 

: ^Ull JULIUS- 

\r i\ • i*\ iA< (vn> k> a tf *x 
- Ai - 



J.I.I'. I.. '.IJHI.IJ.LI.il J Hi J.I I. I„|.' I I. I l .l .lll .'.|., l|. '.II: 



.■..,'. t 

• Jtdt OjiliJl jjaj ^ T yl* oljtjScll £j*4 U-Jj i»s-jjl v_-Jy iJL£ 
J X ; + I - Jx— Jl 

.^au-jjl kill JjUJI JIpUJI ***dkl jljScll f j*£ - v* il _« 
,i]a^J\ 3&1! J5-")UI JloUaJl £**Jd jlj£dl £^4 - iJ -4 

: cjIjU-I t^—o- ^j^ tSyll t^Jb-l ^ l*jjjil ol>-Uil mjjA J*~*fl <~ — j-1 



a*Uall g**Ji\ jljSoll 


oliill 


^IjU-l iJ* 


SjU-l Jji 


A~° 


j^^-J*' 


^Yr 


OUi^jif 


\rr 


tfJi^Ji 1 


W 


- Oljj 


YVV 




y% \ 


-r 


tAA 


•^J^ 


Yo 


- 


<nr 


Vj-J* 


YA 


- V 


M\ 


^J*' 


\^ 


— i 


■n- 


"0*J* 


\ • 


- n 


TT. 


"•o-J* 


A 


- ^r 


■\YA 


*«^J* 






1YA 


{.^i 



- Ao - 



J.I.I'. I.. '.IJHI.IJ.LI.il J Hi J.I I. I„|.' I I. I l .l .lll .'.|., l|. '.II: 



: Ji US' Cij& cj»>iH ot Ja^-^i 
J j' J*-** 5 u-=l^ ^*-Sll &* «.-*-SV^ kliiij JIpU» ^»s»i. i5j\j& JjJar ,jijS<i - <\ 

: 0j£*» T J^ oIjIjJkJI ? j-** «-*~J«i A*~-jM v^j 1 iJ ^ ~ X 

ni- — 

\ VY ^-*aSh 0^ ^t Vjuijll j iilViil JCiiSl Jul. jl£. ^ j<i Ja-*^ £■>* J.A4 - r 
Uift o ^ Jit. JIT,>* J^ o^ tjL * ^ "* ^ <$* J^jUA'wiHj 

+ r - J»--^ **-* 



+ r- 



+ r- 



SL-*i» f U gJjH /£»-, j,LJl 0jiOJ» ^ f Ul JU^-I dl^J 



X x 


rvv - t 4 




XVV - tAA 


\ x 


xvv - nt 




x^ \ 


rv 

r,ro - — 


rv 

. +y - xx 



- \1 



J.I.I'. I.. '.IJHI.IJ.LI.il J Hi J.I I. I„|.' I I. I l .l .lll .'.|., l|. '.II: 







: ( Y) fa J«kJ 




: J^ J jJbtl .& J*~-jJl v-^ 




opIvJI £**JJ jlj&Jt 


olaiJl 


jl/dl 


Oliill 




M • 


*.o*J*.- 


V 


- t 




Y 


Aa*J» 


^r 


- A 




Yv 


^^J 5 ^ 


Y« 


- ^Y 




i« : 


r^tfj* 


r. 


- n 






L» Ja-*» jJl 












v* 


1-'V#- 


>o 


-Y. 




Ao 


H^Jif 


^ . 


- Yi 




\ . . 


■rt ^ ja 





...- ~ * A 




v»«- 


&JA 






r. \ 
\v,rr - t x — + n - 

r 


Ji jt JbM Aiau-jJl <iill ^jty -Ai-» 'Ja-yJKJu tiJJl fr>M jt Ji^%.j 




Xji J^UdJ\ A-_«J!CI| 


Jj'JrlOlUS' .& 


Jl Jjl» ^y **.j& J4 j^w A>-lj ^ 



.J^Jl oljljScJl f J*^ J^>J *^ 1.5* **» *1 «J>Uaj 01 J 
^j£>) LjU JjLillj JlpL-MaJl jj jlj&Jl J-li *ij -iaJ^Aj -le-Ua £~**i* l^j'jSo 

.Jfl^jjl <*J jyu ( jA»'^l J>^ *J+*& 'J-* LjiJLi 



- AV 



J.I.I'. I.. '.IJHI.IJ.LI.il J Hi J.I I. I„|.' I I. I l .l .lll .'.|., l|. '.II: 



J&y kiM Sjas-^. SilklV ^211 # 4iUs- ^j 1*^5. ^1 *tiJ\ jj» 

^yip f.\JjMl j-* ^-Pj** liLjJ cJtf" ty JlitV Jw ylpj .Ja^l aJp JvMjj 

o tfTIcA tjTitrri^ .cAcV to t{T| 
fjl OjsS" fJjM 5-ai ^ N Jlj-J.» u^~* JJ*-"*jl l-U^ '^tj WliJl Wll 

■lfc» 

"."Ik" j,U»' j^ j =uK>ll liiJl f U gSjJI jl/i* OM 3>» uK)** - '1 

.li j*.*& j^j *J»>U W» f vJ £»P» j 1 ^ uy <ijto J* J^ " r 

t ^ ^ ^JLJl <J UU* (r) fij ^ giUM ^ (T) pij o* e?^ r* ~ l 

Jl^J.1 ^L^ OyLi 01* t ^ gi>U ^ \y^l ^Mj J v>> ^ ^ 

:0j£j 

ax— +'-^ 



- AA- 



J.I.I'. I.. '.IJHI.IJ.LI.il J Hi J.I I. I„|.' I I. I l .l .lll .'.|., l|. '.II: 



jl/dl oUiJl 

-Y. -\o 

r-- - n 

u»« - w 

\ Y . • - Y • 

(NY*. - Y1-.) 
(NY..-Yt«>) + (^A" - Y£ v .) 

St.". 

Nx — . +U-Jl ) dl 

NY- • + V« 

Y 
U,TY-Nx + U - JI>H 

r 

b JUp oljl^icJl ^J-51 V w C?^ 1 cs* M^ 1 **•* ^ ^"^ t&*.) 

JL>-I j J'^-i* j^« jtSi /»-v*J J-» pill Oliojjj ^^diu (1)1 jiTJUlj ji-lJrl J 
ia_--jdJ jf Ja— jjJI ftJlAl^l ?v-^y *Jli-l oJL* Jfj *£Aj jf uJl_p -Wjj its' 
.oUUl aJUL Jj^I ^UaA-I jl^lil ^» Ji4 ji*- ^L-J-l 

,—lft ^i^jll i*jill tj-ri*-*-* ij* Jj-I j/J u - j' J ^' jW^' «-**>?! **l* ^i-^ij 
«_jjyjl oti olJlJt (^jJLc 3uJ^« ij_^!i( Jjtuj «~ — 4 Ja~- .jdli .illj jl ^Lill 

- A^ - 



J.I.I'. I.. '.IJHI.IJ.LI.il J Hi J.I I. I„|.' I I. I l .l .lll .'.|., l|. '.II: 



fU*i-) J-^Li vJtyrl .U y. Skewed V>'oUUl cJ\T \i\ U .^i 

OLT lit U .^1 ^Ojdl s^Jlj* Ojyi ^ ^ ^ J ^ j^ 

.j-^J.1 jX. o»j»^ ^-tj» j o\_sil» ^\ .^ jat ^ ^ ^ 

•(^mW c-j^) ^>' J^ 1 i*va, 

- : OVaJsj 



m- 


UA<\ 


U\A 


UAY 


VU-\ 


nAo 


WAt 


\ur 


3L; H 


*\\o 


•\T\ 


A'U 


A-\A 


An 


V<U 


vu 


ntt 


£te* 



,m<\< Ji mav^j may- mr oi-^t Jbu^b^-k-^^) 

. \ "\ AA - AT jrbNI ^ '"Vy-M »WjJ> jlJLl. (X) 



- 1 



J.I.I'. I.. '.IJHI.IJ.LI.il J Hi J.I I. I„|.' I I. I l .l .lll .'.|., l|. '.II: 



(jj V*^— ^ L^U^f i^m?- Lj-aII OJllI Jatu *ijj> J^l JjJJs-1 Ow : Witt 



Ol£«Jl jjp 


«aJlil 


Ol-CJl jjlp 


sM.i 


H.At'V- 


J.*^ 


rsmr 


JUrfiii 


\"\or^n 


jtjjiji>ir 


nnAx. 


fc/»iJ~Jl 


NAV.o.A 


•jJr< 


■"WaiY 


U*U"^I 


\«VA\r 


<-« jr* t>J 


AU1A 


J»Lo 


' moxr 


r>* 


T\"\AV. 


«jj«adkl 


^v^^rn 


LAI 


TletAl 


,3ijlijll 


xvr>A\ 


J* j** - ' 


noov> 


W 


M'm* 


c u ^ 


roAAtt 


iSj&.HM; 


^ ^ «\v^t 


w 


mt.o 


\U.\. 


nvt^ 


0^1 


vrxvcn 


^jXll J^-i 



-: UtjAi-l ^ Jij^jll UjJ» j^jjlii fl*i*i-.t : l^lj 
oLi- f^tfi. jU»i ^ ^mi »I* ^a-i j-ti ^jl V JjU-j ^L j uu>-yi 

l-Jl&l (^ILjojjj yi iUU^ vJU/yi fUbv~,l yi 0jil>M •j J »-t L. Of 
^JL-ty «1> J-laj* Js- O^U-I (J^ ^ ^Uv^l ^-vait v*-^ bjJL»t JljU 

«_4l Lu,} fc^j *j.J» liksJLl o^Ul ,y t-«>. jfU J_p- c-** oULj J^ 
^ £^J ^ *Jl<il oUjjJ* JJUJ yUx»-^l ^JL-Sli flJbwu-V a jJWi jjlp 

.oliUt 



- ^ - 



J.I.I'. I.. '.IJHI.IJ.LI.il J Hi J.I I. I„|.' I I. I l .l .lll .'.|., l|. '.II: 



C"^ 1 -) ^-r^ i/— ^ 3 J"*J ^ ^ M^ Sa * d 1 ^i Cfji ^jj 

U*T t^l&l *U>^l Jl j^U^l tf jg >?, Kfry* ^Hl ^ IjjST IjJu ^ 

.liilij ^1 OjJljiJLl ^* lijJljt bJL* of 
3-JVS" l» jJj X*j £-^j (I tyJU-^l «j_* (J a«j 01* (j^l ^-U -^.j 
l-l_$w i y lkj AJUjaJ Of jl IJL*- ^Uul-^Ij pfii\ ^U Uw» *^uo Jljj U (i^ 

AjjL— J-l (3 j— Wl i_ijl»jJ JiP L>l£ll oUjjjJlj Lai UJ JbJL*Jli ■ LilyJ-l ^» 

j^ IjjJS' Of iLi^j .ufrJl>tl J-S" Oy jlisM j- Uilj U> Jbif Jji ^ I4JI 
jSLiJl j jUS-i^l j ojf Jil is-ylk Ji. Uv yJU^I «JLa j-Jai ^ oU»Uall 
sJL* ^ 3_J^j Jj->- UiUVs*- oUUlu j_yJi L*Jj d-tilisJJ oLfiUJlj Ja_*Jlj 

JLj- JI SJjU ^-AJjJaj AjUo- -^i j j^-JJl ,y Xs-yJi (jjUJ-l ^"fi ^S^ J*J 

^u&t ^.j^i jj>i jsljji ox> 

Ljiijy J_tf JLJ J»ULJI ^ l*^ 

;^v_i> t^f jf lSj-j j( oa— . i-pj-i 
1 U'y> vy— ^ ^^j nij^ - ^ ^j"* 

Ujbt ^ JjV» J>±-> Oli U J»-j» 
»^ j Ui' JaViJi »Jl» oy **^*" U"^» 

- It - 




J.I.I'. I.. '.IJHI.IJ.LI.il J Hi J.I I. I„|.' I I. I l .l .lll .'.|., l|. '.II: 



{S 1p L^LjIju-I S-»j»l» j*T ^»£. j[ Xji*. Jit- JS' J»lUl oJLa ^m iyL^t yjJJi 
jj>l ^j t JjLjo Lc. L5 u„, Jt jj^wil a_jlJL-j ^ JUJ !)li» f alailli aJaj^-l • 

Jl^-sJl .141 J^ (jsJLlt i£>U*ll j_^lj aiu>i Jp jyJl a(4l Jat t^JUt ^^-Ji 



U«i/-* ■ 


C 


J 


J 


jk 


i 


-*■ 


v 


f 


1WJI 


fl.t- 


Y,V 


r.Y 


r.t 


x,r 


r,v 


T,V 


M 


M 


o-x/y** J"-*-* 1 


t.,t- 


^,- 


>,v 


M 


Y,T 


r,x 


r,. 


r,r 


*,- 


0*)JU-JJ' ju^sii 


■»-.»->t^ YN.l-^tj^ 


A -J>lill JAP 



LiU-1 «JL* (ji jj»j (ij^') iAr"^ J J^*^ <L~Jl> Jsu»_jJ.\ (^Ip J-^ 



Y.lVo -■ 



Y\,i 



O^'J 1 



La 



A 



t,o© - 



Y-,t 



A a 

Jj» «l4» ^ ^ 0j& of ^ lei JUJjIj o^iJl v>-» oLj1jl>.^1 Oj& of 

O^ij of ^T ^j-jiX. jf Lf^ J^ JjuUi* oLlUb-^l jj[£ Oj& Of v^ ( ^ ) 

,U!li *i-jlj JUll aJU- ^ JU-Ut; ^yJt jj^l ^ Jjj^l JijtjJl 
V» ^yjo:. I4-A «^* GOJ^ 1 ^^ J^ a" 1 ^ ^J^^ 1 olJb-^51 0j5J of (X) 

.Ul>fj 



J.I.I'. I.. '.IJHI.IJ.LI.il J Hi J.I I. I„|.' I I. I l .l .lll .'.|., l|. '.II: 



(jiLSil £-djj^U t-jX^r f-*j* ijlX ^JljJuM Ja_-> jJl ^JsaJu jU^I £^J 

^* U^til—^ ja JUllS" l^^jji J.UJV ^ U^Jt ^lyJrl Ja-yll y—4 



Xo 


Y» 


\o 


V. 


\. 


V 


o ° t Y : s 


\. 


No 


\V 


n 





\t 


A, ° n \ . : ^ 

(\>,. i\.,r UsbM) 



*j jLuui jt *_1;>U^ jj^o Jjlij J_jT C-JlS' ^lyJrl iu-jll l_~*~ a- L*JlAP 

5%_JUj «~-ul) ajUa* ?*->- UpJj Oo lili . Ja^M jll i^jLo- JliP ^LjLU l^Jjj ^Jaui 

^ ju^ *Jl» L^ Jjf" 4_jh2j L^ ^t bUi-l Ujlail .J^b^l jW*^ 1 ^ o*'^ 



*1 
t 



U" 



4 *-*' 






j" 1 



T 'I ' * I I ' I 



L>" ¥,*» 



^ 



- U - 



J.I.I'. I.. '.IJHI.IJ.LI.il J Hi J.I I. I„|.' I I. I l .l .lll .'.|., l|. '.II: 



; 4bll JjjbLl olil ^ iiJJi Js> *bj 



fljjUAlJLiu OLjIJb-^l 


jUdt 


OUlJb-W 


Jk&dl 


ilx^ 


ilx^ 


Jj 


\f 


u* 


;■■.«•'■' ■,■■■■ 


■■ :V1 


A 





Y 


f 


Y« 


Oi. . 


\ ■ 


■■• t 


^ ; 


•V 


.'. ■t.: ■.-. 


-■;-t; '■■■ 


y. 


Y : ■ 


T 


■ _jf 


-.--■IT- 


■ : V.1A':' ,- 


tY 


\ ■ ■■■'■• 


i 


' 3 . 


-:,t» : ;■'•■■ 


\.. . ■ 


y« 


'. " V'. ■ 





' -* 


■ v.it ■■ 


TH 


Ao 


£•>*£! (0) J»UJl iap 



^jJL^Jl •jjjui ^LJLj (i_j) » , iyi l l kJm^o pSii y&* _jt /Oyail J^» IJJj 



d 



a"- 



*w* 



MY 



d 



Ao 



Ao 



Jj^l UJ^U ^ tJiLjJl ^lyJrl i^jll ■/• *»tA^I iii>.^. ^j 



- ^0 



J.I.I'. I.. '.IJHI.IJ.LI.il J Hi J.I I. I„|.' I I. I l .l .lll .'.|., l|. '.II: 



i)| i_o.lj Oil £_*>■>* OULJI *P^*i£ |h*SI; jjlH **J»ll -Oil Lj'Wu-I Uiyu JtW jlli 

^l/Jrl V^jH OU villi ^j ,l|i, >^f LSy-^j Ifw.j^l L*Ub-t oy*-i 

*-if*- u* j-^^l tJwaiilj A^ JLmJJI Jl J»UJ| iJlp J^ jIUS (jjJUl «jjl! y. 
Ai* ( J^-tJl ^ O-PjjJ £-*>• ^Ij^M Ja^jJI v tt O^iJl uh>j 

JL_^J| oh -k^ (*-—a^ ilUoS' o^p ^^.t ^^-ijij Jk^^t J^i i»iii ytvP 

^JObi "il Up jj-*J-l 0( ^-»l>Jrl Ja*-^ ^ i^lj ilJLtSlI \j-A4 VjJrlj 
j£*-~5 Jl JaLiJl £JJjJ j*—^ L*l? ,_jiit il* |»— j -iy, jA lil IjLo- oLUf. 

L^i f Li" ^1 h\ jj\ ikaj ^jlp *Uiy <uSy Oi A-* ^_j Os-j^i <dp J_jv»J-l 




(•V) J^ 1 



(')J^ 



- n 



J.I.I'. I.. '.IJHI.IJ.LI.il J Hi J.I I. I„|.' I I. I l .l .lll .'.|., l|. '.II: 



CjU^I ^i Ml j4y V IJl* yi JUjM J»a-jH flJb«-l it JLA M j 
LS -Jal2j ^^jjl oL—lj Jill ^jj ^pJj Itj—J A«u ^Ij S^jty *J»lj»Jrl oL»lj jjlj 

.yjJi 

«-&ytfl i_-jjdl LfhJl (jJljiJrl lu-jil <_jLJL <^^t liJU ilL* j 
^ yii^l jJ-l ikiJ I4J JL-jll (j^-i j UilyJrl ,y ***&! v-J 1 -^' jd*" ■*» 
J-»i lSj-*^ JoLiJLj <JUaJ ^1 oliUll «JLip *JL> (^ JS\ xijlj aj( ^jUi j cyLJl 
jLdt vi^t ^liJl a^f.j ttkl-lj lljl^L jjajbll ,Ji* ^ jl,J^ j£tj .U J ^ 

i^J oliL~» Jil jap*z*m J»liUl oJIa c?Jb-l C)t iwdl Oj&l* JjlfrJl ^jij i>lUl 
^ ^J^l JLi-t UiiJ ^ IjjJSf ^IjiJrl J^-^lj Jau-^1 bliJu ljI jtf» Jtb-^jj 

.yLjl 



- <w 



J.I.I'. I.. '.IJHI.IJ.LI.il J Hi J.I I. I„|.' I I. I l .l .lll .'.|., l|. '.II: 



J.I.I'. I.. '.IJHI.IJ.LI.il J Hi J.I I. I„l.' 1 1. 1 l .l .lll .'.l., i|. '. II l.l.Tl 



(JMJOI^JI JtOfllf , 



•t5jU*All (JlljaJVI ~ t 

•da** £*>• d J* jU&Vl - V 

. jljaJI AjLa jl jla. 4JJ3I {J»\JJU ~ O 



J.I.I'. I.. '.IJHI.IJ.LI.il J Hi J.I I. I„|.' I I. I l .l .lll .'.|., l|. '.II: 



J.I.I'. I.. '.IJHI.IJ.LI.il J Hi J.I I. I„|.' I I. I l .l .lll .'.|., l|. '.II: 



^->Jj :Ja_-.jdl ,j»-Ai l—JL aJ«J| ^ Ofc^j*^ JjcjJ Jii Jlill Jjwi ( J«i .Ljjujjj 
OLS" liyj -*J (j^f "^ Ja— tjdl t->\~>o- OjJkj Ol^Vl ,_/"< jy j tU^sJJ ijikvi 

Range - : i£JJ.I'(^) 

jjSi uy t5^iJl "0 X^aJb j olitLlI jLioil ibrjj Aiy«i (J *«jlil.l JL^ji t*. 

: JLJI j>Jt\ 
"\ - o - U Ji J** tfJlLl Oli 

ty 4_it </$! -_Jill £~ijji <J*^h U***^ ^^ ' C *4* y^ ^* '•!"* Ji 1 *-** (-S.J*" 

iijL~i i^i A « i° Cft-i 7- jl/>-i L4J l$-*-^j tN • • Airi *-*Jl -j^ ^-Ap liJJ OliT 
^ Sjl»-\j,1_«Jj A« ;Y • 0*— 1 «Jj l^i» iUJ M O^J 0' (jSvJ.1 y <o^i Vo 

Mean deviation : la~4j&\ j* *Jlyty (Y) 

: Jbll ^» JLa 



J.I.I'. I.. '.IJHI.IJ.LI.il J Hi J.I I. I„|.' I I. I l .l .lll .'.|., l|. '.II: 



T it 4> 40 t A iViO c\ <r i° 



, ^UJrl Jk*jll ^ 0\i^' 


<(•■*% 


(w>l>^ ) £ 


(0* - ir ) 


; u" , ■'■ ■ 


S A 


(t^-e) 





v,\- , 


(M-Y"). 


T 


Y,t- 


(l,l»-Y) 


■ ■■ \ 


«,A 


(*^-°) 





\,A. 


(M-t) 


"\ 


r,A 


(t,Y-A) 


A 


.,A 


(t,Y-o> 





r,\- 


H,1-\) 


\ 


r.'X- 


<M~i) 


t 


M- 


<l,W) 


r 


A+ *J*>Jt OlMjaJtfl {■jaw 

A - yUJl ililljikJVI £>»?-» 


a i^Ji\ 



^L-i-i l*k- j jp ^ cMjfiX^y**, V\ y. L. At- jdl ,y> .-il/tylj cl>^ 
jLill <JU ^jjj 4U0JP ^ L._^0* JJL-. j\ l_-»y SjLi^l /jP Jkidl ^/uu 

\ > 
I t? - u"M / £/f 



>.X 



J.I.I'. I.. '.IJHI.IJ.LI.il J Hi J.I I. I„|.' I I. I l .l .lll .'.|., l|. '.II: 



<-«4*j *;L-j- !_* Ik. ■>,{ L^iLLi *JJ*j «Ll-vjjJ.1 ^v-p i_ilj^Vl j±*^j 

L$i« «-*j J^" *_*J *j\-~&[ ,y IJ^T j»-«J4 ^y tej*£ c-iiJ t^ol *Jjj1j t-J^ft 

Variance : ^W^l (V) 

Ijiil* f L— it ^ JUUvJb OiUUJl £ijy ^ ^Udl jt }l£« ^jJUtfl *_*• jll j 
SUiJbVt Lj>j oljU JM* UljiJ?! jtlAl ^» l*j*« ^i SOxl^H »y»0ill i3!)b*l 
jj^ljll Jh jiLSoJJ jlJLi* £-~J»jd ^ <\Vn ftp ^ ^UVj LjJjUJ ^ oUiil^l 

.nvn 
L*i»— J o-*" r^ 1 <^A S ^^y £.>** «-^ 0*^ ^J" c£*-J 

Oljl-JiVI ,y a^^ Olilj^^l A^j^ »ilp laJi j lUa-LP Jj> L.^JL« ^LJ-I 
oL i . j- . yi . j l jLii.1 J-.- ,^1^ Lfui jt\J\ ^UiJ U*ic-Il J^kJl <JJL* j .^UJ 

cjLm^i OiH J — outii (.wcl-JJ Discriminant Analysis jjL**di J-Uj 

.aUijdi UU>-VI 
i_,^il >j 1,^11 oUUlj U-J\j OU.I ftfj^ ^LJi V U»- -jSUj 

. JJi Jpiiij.\ Ji U»j Uliw fliji jt oiy/j ; J>W » Ji^b ^i ^1 



\.r 



J.I.I'. I.. '.IJHI.IJ.LI.il J Hi J.I I. I„|.' I I. I l .l .lll .'.|., l|. '.II: 



. . :Jtt* 
>*V ur» J 3 ^ ^jjll ifcU~*VI **ji Ji£ UUil ^-J) cJtf lil 
y>A ^ LA ^.Ldl sjL^>. ^JLj N^jt^'n ^V* yi Olj-I »J»U 



e>* 


Cf^ 


oW/NI 


fUL^Jl 


oVilyi^l 


'/. V-Jl 


/>' 


u^i* 


\ <\^\ 




m\ 




m\ f u 




t 


VY<\ 


Y- 


AV 


YV+ 


AY 


jW 


i 


n 


r+ 


AA 


1- 


tl 


J^f./ 


n 


ut 


t+ 


A«V 


\Y- 


tr 


j** 


rrt 


UA 


u- 


IV 


U- 


t\ 


i)l_^l 


r*r 


\\.a 




Ao 




'/.ao 










'/.a^vo 




7.°V,Yo- 





to 

AA.XQ -rir- " 1 ^ ^ P J«*, tfjU i VM\ fU.J jUl if 
^i ^f cJlS" LjiUaJI Joji\ J'jUx-l ^y ^Ldl i*-jS df tw>IjJI ^j 

Cj>l ji ( J"}Ui*»l i~-j il)^» ikil^l 1>-Lm> cJwii *Jaj J^"^' «-i* ^ IJl>-lj ilLjJ 



1 .£ 



J.I.I'. I.. '.IJHI.IJ.LI.il J Hi J.I I. I„|.' I I. I l .l .lll .'.|., l|. '.II: 



cI^jU* iSjl^S Otj JLjN =UvfJl O^J ^L-vOa-Vl Jx- jilt ^^- \>\ ut 

^ J^UzV^i *. — ; of o^ ^is- "/.a^ ,vo \s£-~h ^ i^ ^ f 1 -* J*— .p olj 

fL*]! Ja~»jdt ^ I JUj jjviibiS- jyji y (*~«^) lj*\i£ Aijy ^j Ot*)b^^l Aarji 

f^—\ 4-»rji l _ r ^ S! V jj^Vl IJl* C)S? v- JU ^LJ-I iu-jdl J| blsJ ^LJi 

; JUll _poll Ju> JUiJlj c5/^J> ^^'j j^ 1 



t/iw^j 


iliibM 


U^IUi 


iHilA 


xJi\ U-i 


lUil^l 


M,1 


SjjJrl 


0V,o 


UfiaJl 


rt,. 


Jy»Uil 


"VA,^ 


^ ■*- l>! 


1M 


U/J 1 


ri.'v 


^jJjSL-'VI 


VY,- 


C** 31 


or,^ 


^^ain 


ro,A 


-LA*, j^ 


IV 


Udl 


v-,t 


^jji >r 


U,A 


a-i^ 1 


■\A,r 


Ja^l 


oo, t 


**>»« 


t^.n 


i>Lo 


Y-.V 


£ U J- 


oA,o 


Xjjti 


n,v 


j^aJ-t *L*- 


v^r 


Li 


11,1 


•jj>ljl 


— 


oo,A 


oi^-i 


o.,<\ 


Or J aU- 


•\o,1 




0*1, \ 





\ »o 



J.I.I'. I.. '.IJHI.IJ.LI.il J Hi J.I I. I„l.' 1 1. 1 l .l .lll .'.l., i|. '. II l.l.Tl 



i*o» r<\,\ - ri,AA - -lliti 




CAHj^l fij . 




Vt,A\ 


o,1-- 


V' 


r,. - 


' \-\,\\ 


t^ - 


A,t\ 


Y,1" 


\ • • , « « 


^,«- 



^iJ-1 Olfaltf ^ JjSl tejJ-\ ^ : tf jl 






ri,i - n.i v^^ 1 

ri,<\ - or, a jl*-j^ 

n,i - n,A j-y-Ji 

ri,i - tn,n J^* 

o 

cS^H 5 ^ Oi-^ J^' oUail£ j^LJ «_jLv«J- i_j_jLj^|I ^.ij J-^ (j&Lj 

<s _JjJl J^ or,Yo tn,Y gUsll O/sJ JLiHj 
| _ s _i 1_>*4»I j j-fJaj l_~» )/l i^-wj k-~Jji u-* ^j-iLa^ll 01 jJL_rf li-SUj 

j^ VJ_J Ol JJVj ijo=-ty *JU-1 «JL* y* (5^1 Uu)a, jjUil s — £ Jtfj 

; aJUI SLUil flAAi-t j 4mfr jj Jl^S JS" gy yl* J^aJ-l 

(y^Ul 

u / u 

jLill ^JJ _J p-ill SXS> yjP ^IfJl yi ^Ui jf U~J £« Ui J^ yiP f^i j 



wn 



J.I.I'. I.. '.IJHI.IJ.LI.il J Hi J.I I. I„l.' 1 1. 1 l .l .lll .'.l., i|. '. II l.l.Tl 



x\ t— n u ^ ^» "U ri x» i ^ *° (V)^^ 



»0> UU-I .jla ^j tflij^l ^Ui-l i-jsU W J» /a- J^ ^*" 
<*_i- pj ^L~oU Ji— jll ^ W JJ" oUl/1 oU,y £j-* Jp Jj*J-l 

: J^ U^ oUUl Hp^ ^ JijijJi pJli j-ap J^ 

f| \ • A ■» • t T • fi** 

t.T l.T t.T t.T t.T l,T l.T t.1 1,1 l.T J-^ll 

\,t .,T r.Y -.A r,A l.A ..A T.T \.T .,A Jt>MI 

rV,1- Ml -,l W.Tt -.M U.U T-.Tl ..Tt l.Al Ml •.11 £>' 

isK-Sll Oj& JjUll OjJUll J~kj j 

j_>u!l ^ l_j»JUf 0>UM jJauj Ojlj5cJ> J» v/^"j oWy*h/» (Ny'j ^/l' 



^.V 



J.I.I'. I.. '.IJHI.IJ.LI.il J Hi J.I I. I„|.' I I. I l .l .lll .'.|., l|. '.II: 



*'t 


il X £ 


c 


c 


jljSoJl 


oltill 


X°X 


U - 


1- 


r 


Y 


- X 


^XA 


Vf - 


t - 





A 


- t 


r*\ 


\K- 


x - 


V 


1 


- *\ 




jA*» 


yU» 


•\ 


"\ 


- A 


n 


A 


X + 


\ \ 


t 


- \ • 


rx 


A 


t + 


■■ ^ 


X 


- \X 


Ui 


Xt 


"\ + 


\o 


t 


- \i 


va 


IX - . 


i. 




t. + 










oX - 






7 ~ 


c ■■* \- 


. Jt c^ 


( /.iMh Xf 



x 
\\,r-)-\o/f-(f±i)-- ~- r (t)0J ui 



U— ill cJf ^3 w)l £->^ ^» SJaUlI j* ji^Sll f ^l J 14UI U-aJl *J}U 
: jjiLaJl LJuj^ J j-^Jj (5-JU-l oi> ^J X) ^ — til* Jji> tSjU-J SjIp ^j Ifip 



).A 



J.I.I'. I.. '.IJHI.IJ.LI.il J Hi J.I I. I„|.' I I. I l .l .lll .'.|., l|. '.II: 



.'jJ?-'( 



Jji 



il * 






-)-^~.^t 



iX- tT- : JMtf" ' c fj £~*i X yi* olily^l ^J ^ w js" **» j.^ — «i ! 
Jp { y^e. £j\j\£*\ J Ij^flS olil/Nl ••** ±>Jh) V+ 'X+ "*\+ pj \ - 

4_ji_*ji ^jji g^** isH-d OjSj u*> ^ x+ t ;t+ it+ fj'K- tu- ix >- 

i ? : : O^lill jj* Ou-,j XT - - Jyillj X • V^j i 1- 

t x .,tXXo- >o,t - <X) x ^— J - — - £ 

? >** <J* W-**" JS*-^ U^j t^ ^ cMj& cA*\j* %j»*: " 

O^f « • ^* Lf*j»o- JL-Jjj ,jdl ^i^vail Jail £jjj JB Jj-XJr* uirfj 



t^ 


- To. 


- x.. 


- \o. 


- \.. 


- . 


*3i«J-l olii 


r. 


1 


X 


X 


r 


\Y 


L$j£ *>rj 


\Y 


\ 


\ 


r 


^ 


\\ 


L^*~J 


tv 


Y 


r 





t 


XA 


Jjll f j^ 



\*\ 



J.I.I'. I.. '.IJHI.IJ.LI.il J Hi J.I I. I„|.' I I. I l .l .lll .'.|., l|. '.II: 











: I 


jjty iejJ?) j>\j 


4x t/£ 


^c' 


(0.-r)j. 


Olilyty 1 Isitt jS" r 


oljljS^ll 


CAjill 








(c) 


f 


<^> 




\\ + 


rt - 


Y - 


\., - 


V* 


\Y 


- . 


r+ , 


.. V- ;. 


>- 


o .- 


>Y° 


r 


- ^ .. 


ji*0 


■>*• . 


yU» 


jiv> 


Wo 


Y 


- ^0. 


Y+ 


Y+ 


N + 


0. + 


YY° 


Y 


- Y<. 


Yt+ 


\Y+ 


Y+ 


^ . .+ 


YVo 


•^ 




■\v 


rv - 


r. 




u + 












Yr - 








Yj* T ( 


^c-* 


4 C-* * 



ii ^ 



(0 '>-UrJ- r.' 



. -Vo. - to. . x Y,"\ - (°-) x '.oAY -r,Y - 

jIjULi a* jc* Jl^y U-XiP <Utfbt ijjp <U-» aJ LjU«>-^ U«Ua> jjjUJl jj-'SIJ 

.^jLJl Ji>^j LJUj>I Ua «-i/»J. j jilTt jt a^p cjULj ^ <Jtjb*^l 

Standard Deviation : i*jUi Ji^l - t 
jl »_ilUt ^JJJ Ijj— * OLf ^ ^.Lil ^jdi jJbLl ^ ;>j> y " 
»iL* ajuJ oSl Aj«Ijlai_-<> ^ jjUII J-i"ij hj>j*j Jj'-A"" (j» **>^ •jA 1 f^*j^ 



U 



J.I.I'. I.. '.IJHI.IJ.LI.il J Hi J.I I. I„|.' I I. I l .l .lll .'.|., l|. '.II: 



fUj! ,j}j> J^-^wJU oNU-l » JU» ^ ^UJl ^\~£ pUS'NI (£>)i <i~a 
A-j jlj^J JjlJbr J* ^jil jjp pJ«Jl ,y (^jljxi,) iJlj^Vl vU-o- C)j5sj 

vJl^VI oL»rj3 ^L~o- v>JWj \U^ - \ 'WA ^L-u ^ 01^-1 *liiU 



jX«Ji i_-voi 


VLiJl J j-ill 


ujjJi JjJJi 


c^ 1 


aikdi 


(cMo 


(s^j 1 ) 


(v^ji) 


( V jiji) 




rt,Y 


A^ 


vr 


M 


jW 


rM 


A,V 


^,A 


t.i 


i 


n,t 


t,Y 


M 


0,0 


^ 


- 


N >,^ 


u,o 


w,\ 


Olj~-» 


r°,r 


r,o 


r,i 


V 


^Lp ^ilj 


n,A 


i,i 


V,o 


V 


lliiUJJ f U3l J*-jdi 



•^ J y**- J^ ^ oUI/^l JLp J^ui ^Ull Jtl/^l v^-J-J 



in 



J.I.I'. I.. '.IJHI.IJ.LI.il J Hi J.I I. I„|.' I I. I l .l .lll .'.|., l|. '.II: 



It 


'c 


T ■ 


t 




V C 


T 


^C 


Ukdl 


■v.ni 


\,i+ 


M° 


N,o+. 


r,xt 


\,A+ 


•,'t 


•,t- 


jtol 


N,n' 


\,\+ 


i,t\ 


t,H 


o,n 


v,r+ 


-,-t 


■,*+ 


^ if 


' i-,n 


\t- 


r.'w 


\,H- 


^°,Y\ 


r,i- 


.,A\ 


•,i+ 


x*> 


- 


- 


Yo... 


o,.+ 


U,' 


t,.+ 


XY.A 


t,v+ 


OI>-l 


oV.Yt 


y,-\- 


*."»> 


y,\- 


\o,Y\ 


M 


•,u 


st- 


l^J^t Ufal j 


^O.Al 




it.AA 




°M» 








tj** 



: JUlT gflsli ^-j a^i j^iii ^ 



cSjUll J»»>*iNI 


J>*^ g_ji 


UjUll Uly^l 


jj-^ii ^jj 


P,.t 






e 11 



oS/ J^^ 1 =W^ v-** 11 cijUii ^y^' ^j 1 *" o^- ^ ^ •^"^ J 

^J Ljl£jt S_v> JyiLli /wjjJ i^ jL-jill v-Jly^l <_j*-"°" 0^ ^-^" 

jJ&.JJi C U^. Nj ci-WiV 1 ^ ,J ^ a* ij*UiJl a* ^y*"* 1 J^ 1 C-JJ 1 
•j-. Jl^J Uiit* j-lTy ^ 3L^S/» v ,..,i £_jjy ^ <jj jUll J»»yiN\ ^\*~*- 



UK 



J.I.I'. I.. '.IJHI.IJ.LI.il J Hi J.I I. I„l.' 1 1. 1 l .l .lll .'.l., i|. '. II l.l.Tl 



Y c 


C 


UY1 


v c 


c 


pip 4__J| 


Jukdl 


rA.ii 


i.x+ 


IV 


"I.T" 


Y,o + 


•\A,V 


>>' 


\w,n 


\.,-\+ 


Vl.t 


N •• 


^.• + 


vm 


Jt" 1 f/" 


\.,vt 


r,Y- 


•T.I 


yta.t 


\A,t- 


iY.A 


^ 


t.,<u 


•»,*- 


H,i 


Yo,. 


o,. - 


ol.lf 


Olj-I 


rAt.n 


\M- 


ri,Y 


loo.i 


vo.n- 


n.n 


0^ wil 3liiJL» 


oAn.u 




as, A 


uv»,r 




n^.Y 


liiilil ,1a jt» 



\ .,Ar - oAi.n,- wi fi*^ 

/Si £_s*»t L^JLcJl oLiiLl £.j y Of Jl jvio l*.J*f o-***»t \1V1 fie- ,y 
L*jj «_> o^ t^JLllj \1V ^J -lap \ <\V\ fU j^ljil OH jH&U "-*** 
JL^I £jjji ^ cSjt-s^ 1 «-il^Vl v 1 -^ f >* 0^-J '-^ •JJ^ J^V* 

Ju> JJi j 3iiv-o f\ij$ cJtf* lil tf^l <i>4 Ul^-f ^ jUil Jl/^H v— ^J 

-: JtJi _pji 
n - o ii iv ( r it t r iY c\ cY t r (p-sJi) fisyfl 



MY - Yo ,ri ct^ i\ tH <.\ it c\ tt *1 M 



uT 



> ^r- 



J.I.I'. I.. '.IJHI.IJ.LI.il J Hi J.I I. I„|.' I I. I l .l .lll .'.|., l|. '.II: 



— : .Jul Cj jJUJ) j^jsj * 

i \ ■ 



LJAyiJrl jjj *Jj-iJ( L_Jiyrl J& L5jlj«ll i_il^^l fUs^.i.,,1 j.^alAi N •) 

^jl—^- j^ij:. ^ <\ A ^ j. Lc Jl > <\VY j-. o^_iH J^>- o^.^ ^ Ju^i^Jlj 

: Jtlt _pJl Jut U ^jUll uJl/M\ 



suuli a^ jii 


Sj^ M» 


iI-Ji 


<L«5ol Aij* 


V^i 


3-~»50l ju j 


v^Ji 


\01. • 


w 


^on^o 


uo 


^ ^V\ 


V.o-\ 


At 


\*\rAt 


\u 


mr 


nm 


\r<\ 


WtU 


^r\ 


\Wi 


rt<m 


\AY 


um 


\YY 


\<\Yo 


\nrAi 


^YA 


Hi- 


H. 


\<W\ 


UA1 


•w 


^om 


\Yr 


uvy 


It ."* 


IV 


uno 


Wo 


UVA 


^ . . . . 


> . . 


\o\Y1 


m 


m<\ 


lAA 1 * 


AT 


\T\Yi 


UA 


MA. 


tVU 


■u 


UAAt 


N T Y 


\<u\ 


^aava 


nu 


\oVYor 


u»r 


<LJrl 






-Ui- 



J.I.I'. I.. '.IJHI.IJ.LI.il J Hi J.I I. I„l.' 1 1. 1 l .l .lll .'.l., i|. '. II l.l.Tl 



: JtJl yj\ Js. 






<-v> 



- V U ° r \ _ N^VYor 



^ 



<V ^ - Yo,Y\ 



- \oy. .,.<\ - ^ovYo I r 



m 

/ 






\ 



- iJliJl ^Jiil ^j 



va.u - uvv,Ai - \n.i,n - waav.aI- 



^jUii wji/^i 


iu-jii 




rA.u 


uo,r 





J jS/l i-±A\ jt v ' — ^ tfjLA\ <J\jJ-V\ uL> L^*( JL.UJ Oi-s!j 

tjj... s..i.j Ulill o.dl ^ ^lail /-Ijjt ^JLjJLj Luj Ja-jdl J <^- jS'jJ J jty lijjdl 

.UO.U- ^It ( , — i»j *4«J^ gS:) gji) J j.U> « j ^» ^y jv-il' /-=»^" - ^ 



\ \o 



J.I.I'. I.. '.IJHI.IJ.LI.il J Hi J.I I. I„|.' I I. I l .l .lll .'.|., l|. '.II: 



: Sijtj^Jl Jj'J^-1 ,y» i£jLA\ (Jr^l tX-* 5 * — 
ftfjty je JjIat ^ fc ,jJil oUUt ^ (j?jUil vJlyiVl ^U*- uik£ 

.^-jlj^l J jjJrl ^y IUlA^J.1 kill JjL. ^j «JLJI ^..j^, ^ JbV <;( - v 

- : tiTjUll Jl^l ^LJ- Jli. ^L UJj 



iiW c 


^c 


c 


c 


JJ&A 


fs 


AiiJl 


(V) 


0) 


(°) 


(*) 


(O 


(Y) aiaiil 


0) 


£. 


Y-- 


X- 


Y.- 


\ • 


o 


— yw» 


^r 


^r- 


\- 


^ .- 


^r 


\o 


- \. 


yLa 


_^s*» 


jLp 


>*» 


Yo 


Yo 


- Y« 


r. 


Y- + 


\ + 


^ . + 


Y« 


r° 


-r« 


n 


\"\ + 


Y + 


Y« + 


A 


to 


- t« 


rn 


H + 


r + 


r. + 


i 





- . 


u^ 


rr - 
iA + 






A- 








\o + 













i ^_» vijUij^-V 1 oUjji ^^ J** 3 ^ fy^ < -^lr •& yj^i ^ j*j •*■*} i\ ° 



■nv 



J.I.I'. I.. '.IJHI.IJ.LI.il J Hi J.I I. I„l.' 1 1. 1 l .l .lll .'.l., i|. '. II l.l.Tl 









J- 



t 



&\-jSd-\ £*£ \)£A\ ^jji ^ ^ULi Js\/y\ v uJ- *ii ^.^i-i ; 

- : aJuJi 

UjUIi UU-i ^ ^>j U.UJI viiliill jflyi oy cr" v"^ ,>V -^-j J^O) 

.(To) 
• * ^ (C> °^ /V J 5 ^ u^ 1 ^? yj* olil/V' v-^ (Y") 
tr* ^J vij'jX'-' ^sjjdl ^ *-^< Jj-b J*. Ifu-i oW/^» j*£ (i) 

(r fjj >r>) oljl^l ^ o^JJ fi o ^j j^Jl i olii/VI £/ (1) 
j- _* t J „« J* Jv»~J V fij Jj*»ftj 1 ^j j^Jlj r t *i ; j^J* (wi (V) 



■uv- 



J.I.I'. I.. '.IJHI.IJ.LI.il J Hi J.I I. I„l.' 1 1. 1 l .l .lll .'.l., i|. '. II l.l.Tl 



v-Jljji'ill a_oJ olj^j ^l— J-l Ji—jdl Ow £■* p— ill owU j, Zvo if - Y 

s^Uj ^jum o\jM\ juuf 5_i^j Jo-^i oh cr« j^ 1 J* 'I-ks of - r 

lSjU*II ^l>"ill J^f *~ jfj .k-jdl oy Jity Jb> ^B ^Jl ^ '/At Of - i 

: J^:>*iM Jj»liw (d) 

vJ^U*^ J^L~ oii otaaU ^ jlt/yi oLiC ^ULl j,Ul Jlill *Jb~ ^ 

t 
• Liyij.'/i - ^ . . x _lL_ - i_i oii jaiyd\i 3 

/. rt,o - \ . . x - v_j}b*Mi J>bu» oii ijuii tjjdi uf 



UA- 



J.I.I'. I.. '.IJHI.IJ.LI.il J Hi J.I I. I„|.' I I. I l .l .lll .'.|., l|. '.II: 



^jj ii^-Ai\ »jlji-l oU-ji \a*»jj> ^ ij^b^-^l J-«l*^ *_jL^>- ^5vj:._j 
5y»LiJlj ljj_^Jrl (j-i *Ja_iJVI ^.jy ^-J i_»U^^I J/^j c5jL«l» ^lyi-NI 



*c 1 


C 




*C 


C 


;y>un 


7. 


*>. 


\A.1,To 


tr.o- 


",1 


vvrv.At 


tV.Y- 


^ , t 


IA,1 


JU^JI j i* l .j>" 


■»•* 


.,\ + 


•,i 


v» 


•,\ + 


•,t 


•.v 


C*-^ 


t..,-. 


*•■■ + 


rr,-\ 


\<\r,Y\ 


mt,i+ 


YY,» 


\Y\T 


JUtLuall 


•>tn 


•,v+ 


^r 


'.Y* 


.,0 + 


\<\ 


-,1 


jUj j sli.rf&l 


n,ro 


Y,° + 


■v.v 


SA.t^ 


i,r+ 


A,« 


l,Y 


t Ul j -L--J* 


rt.M 


0,1 + 


it,» 


lY,Yo 


1,0 + 


> a ,v 


A,1 


^UJlj ijl»3 


Tt,.\ 


t,1 + 


1,V 


W,1t 


l,Y + 


V 


I, A 


^^lljJiJ> 


•,n 


•,1 + 


\,0 


Ml 


\,Y + 


Y,\ 


-.1 


^v-Ullj Ji^-Jl 


1-.AI 


V,A+ 


*t,i 


YVY.Ya 


U,o + 


ra^ 


AA.l 


oL»jJ-i 


Yrrr,. y 




\ ■ . 


YVVr.TA 




^ • . 


\ • • 


J^V« 






^V,oo 



- T>\,\o / 



Tvvr.rA 



- ^ n 



/- 



Yrrr, . y 






J.I.I'. I.. '.IJHI.IJ.LI.il J Hi J.I I. I„|.' I I. I l .l .lll .'.|., l|. '.II: 



f-UJl it-jiLl ^U tSjUll ol^l ^ o ^^y oSA.^Nfl J-U* U 



vl 



: gAJli (J: j* j LjjS Loyu- 7^ ^ ^ - "/• 11 _. y, j ijiivj.l ,_y.| J 



JUUJJ 



l«<xWoo 

111 ^ 



\lo,.-__ -^uO^j 



^UJ-I Ja^jdl Jl blss-l ^^Ml J^U, v^- aJU-l 4 JU Jy ^j 
OvL.L«Jl U-J J^^. 0^ jiM 1 jf Ja-jil v-Jl/Nl jf ^Uil .Jlyiv/l ^ 

"•*-* ^jy l jr^ j 1 -^ 1 u-U* 3l -H- iSj-** ^ lS 1 jf o-J^ 1 jt ^jiuM 
ji J,iiJi i.ipj ^.jjji sikJ. u^\;i ^.uLi U^ UU aJ ijuio j t oiy-UiU 



J.I.I'. I.. '.IJHI.IJ.LI.il J Hi J.I I. I„|.' I I. I l .l .lll .'.|., l|. '.II: 



j>_^Ij i_*j_»j Lc. ^jjljijj.1 Jsu—i^Jl J_ys- jUjjVI ^US 2L«l* iivaj /,S%4 
i-Lsty 5^j\^-L| oL^I ._>_^>. Jk^jjl Jj*. «kAl j^^Jj A*»j ^j*^ 1 fs>J\ 
3A_fr £ j a* ,L* £i. ts ill Ja-U aOaij (^j* - ijji. - ^ji* - (-jl**) ^,^1 
JU? 1 £ij ^1 *JLfr jlU JajU JU?* i>UJl uJL» oJlS' li^i Jo^i ^y> l.u, JblSjl 
^.jjJl 01 li_* u^j) c ^j^j lAt*^ 1 '•&*) ijr* £?-J fP *i>^ ^-'^' • JJj 

ljj-^3 v_ 9- .^Ul J_J ^ J0ii _j( £,^1 ^yj ^Nl w-JUrl Jlp cs^Vl 

. (JJal«v«) *Ji^« lj"*'^* J^-* 1 »J_t*° lJ* l - J ^ Jc si^ •■** 

J J 3jy.5' cJLS' L*iSTj CA-Jjty oLwj^II J-p'-b hi\^\ 5j>-LJ.I i^-Ji- 

. Lil^L. i_jjlidJ j^j jjl J^f. Ji; UjUlp ■> jU^I JaP iJ 1p villi 

. "• {S}\~J jLt^iV' lJ^^"-** 

■J w J ' "J J • 



!• • 
! • 

i 

1 


e 
• • • • 



• 
© 





» 




» % • 





J" A 1 irfj" cs* 1 W Cr^J* J^* 



- H^ - 



J.I.I'. I.. '.IJHI.IJ.LI.il J Hi J.I I. I„|.' I I. I l .l .lll .'.|., l|. '.II: 



^JLp 3~-*Jl jjj-.ijJlj jL*dl LJjJl DJU. ^Jl* J*l*ll II* jJb lil_> t:Lj£j\ 
J-i" v-^J '-r'^^J ^ j J^ ^ £r- J*" £"" vi-s^ UiA> j^ 1 ^ £U^ 




- HX - 



J.I.I'. I.. '.IJHI.IJ.LI.il J Hi J.I I. I„|.' I I. I l .l .lll .'.|., l|. '.II: 



J ,>: .... . . I ! l _ s J 4 iJ-1 JjJJl Op Ojl* : \ tyujA (K-j ^Li. OtT lij 

J<^ jijT "l « ■» j^t *V < » « « — i/^i *^i *i . • . t . » Oj£j 

//J ji o-di • ■»* jj ^u)ij_, ywji ^ ^jjy pi^u of ^ijji ^ 

Ukll 1>U ^j ^ jl — " JjkiJj l»-L~. O^J vl~- Jltll ^jjxll Jl Vj »t 

aJU-l ^ t-iiJu* r • jJlJI Oj-£j OLT W\/» jf «-J^ oL^pr xj ji Oy UU>-T 
tV 0^ it—A OVhH* ^ J 1 * ^^ \^pf OJiil £_jjJ JJi JJ-j <, U,LJ 

.AiAiV 

*)U-l ^ jSo: i/L~>- Ol^jJlj CilSLJl oL-ljj ^ Ui^lJl «ju* * Jjvi^j U UUj 
i-LA« j^^aj -UjlJ jliut e-iUajL U>_p~ -—yj ^liLjl Ja— ^]l ikii Jvju' J jty 

jL-iil jl ^5"/ L >.A_< l_^» ^-Jj-Mj jJ\)ji\ ai.J6 ^r^ii j^-/" j ^jj'^ 1 ^-lll 

. L^ ^y JT f -tfj ^1 o-5Ul 

- ur - 



J.I.I'. I.. '.IJHI.IJ.LI.il J Hi J.I I. I„l.' 1 1. 1 l .l .lll .'.l., i|. '. II l.l.Tl 



0i ^ J kj-i^-y u> ^ ^J^ f j* ^1 ,» lii villi ^jjj 
^.^V ^j^ 1 u^ ^j-^ (i— ji oLvj j c y&> JLid.1 JUL* ^ c5jUJl l$Ji 

: JL> LS" fcjjd.1 ._JL» jc. to*, c- j^" P Ll*ty ol:Uj 



s.Lkty ObLP 


3^1 O^U 


^IsUl 


u«-Jl 


X 


J4a!I 


L. Jl 


'/. 


aJL«ll 


J^ijJl 






VS'ljJl 






viai 


\r,Y 


\r,\ 


U 


°"\,A 


on, a 


A« • 




ro,\ 


u,<\ 


.UY 


Ao,Y 


XA,i 


t> • 


Y 


•U,<\ 


rr.A 


\o. 


1°,A 


^,1 


\o. 


j^y^ \ 


A^Y 


Y.,r 


\o. 


<n,r 


r,° 


. 


ju.jLS' \,o 


\ • • 


^ .,A 


A- 


\ . • 


•,v 


<* . 


W^Y 




\ • . 


vt. 




^ • • 


u\> 


tJ^« 



^-.d—JI Ijl j >^jil ,>-* f~>^S ih (Sj-^> -A-JlJ^ (j-Jtj l^J^I SjJIjJl ^ £Aj 

lj>| L^.1 t c/)Uil »JL* jJLt j_^ /AO Jl>-»- p-JttJ T*£4> vJuaJ TWcJ eyljjl 

'/.^t J> •i-^- V-^ cj^"" >-y/ ^t^ *-*-*=" Afri ^J j^ V* 1 ^ 1 <JA Uitf 

w-li ,%-• /v-« >^ ""i.J *)•**• ,y v^">^t «JL* JJLP OLvau aJj Oy- ^5^ (7.^ ^) 

L^ J_p-jil V-^ j;^ ^i-a 3 - vJJ^ 1 /«Vvi frLL.^1 oijUl VJb U 
obtyJi M-^ J^-i 'W^ 1 f^JtJJl cui«i>f lil ^j^-j /^ V >*_>LS' ,«jj Jj«vj- ^ 



H( - 



J.I.I'. I.. '.IJHI.IJ.LI.il J Hi J.I I. I„|.' I I. I l .l .lll .'.|., l|. '.II: 



c ~*j p J C^ 1 -^ £-*--*:■♦ j'j-So) W^y L**- s — -^ •■** »^*^ lil i 

^iyu. OLS^N/i ^j 4^ S^Ull J*b ^Jljft AijjjLl *>U ^y tjj-l .Jjjb l^ti^U 

: JlsJl f »ji\ Jp 




jLdl ^jjdl Jt ^il cLUSlI obL* ^jjl jt j£u jCiJl IjU.^j 

Oi-A! O^'j ^l—i 1 -itr— J V*— >■ «^JJJ ■**>. {£*•) • ^J*"^ 1 Arf ON-* 1 /tjjjj jj-» 

jp JJS s.LUS/1 obLP 111*, ^jj jv. y/ tA j* ^Ui JS ajJU-Vi o v jU iUU 

: 1 jUAi UUlI - i 
^.JJl oLJlyM oUi r « ^^i ^-^ A^ s^' — "- (J* ^P^» C-^'j 
Jj& v^-*i j> i j. r } j jap J* Ai*..-i £. ^Lj-i Iu*yi l/ p ^ t ^ ^i 

,i jLJiij t J*,.y siaa; j^ r .;)i ^ y.i,s -ft j& \-~ij M-iJi ^ ^jlji 



j-« 






- Uo - 



J.I.I'. I.. '.IJHI.IJ.LI.il J Hi J.I I. I„|.' I I. I l .l .lll .'.|., l|. '.II: 



«*) 



u^ 



T , t» -S? 



■3bjL.il «Lll 



O. ^1/ 

^ iJU- ^ ^Ji\ cMj£\ olio/ ^^ (£» - \,j- -£) j^ ii-c» 

: JjjUaII &L«il oLJ- Jlia JLi U-ij 



ki5**^-"; l^j- 


-**■" Lr-"-^"*' o— " u 










. U> JLyLdl 5JLJ.I i_— -li (t5JUal>) JUJJI ^lJb-^4 j 


i/'tfj* 


<i/9 


d*CjS 


<u0 


<3^H 


"U 


A 


t° 





( 


t\ 


Y 


^ 


r 


IwJ 


n 


Y 


n 


n 


c 


f\ 


Y 


M 


A 


i 


n 


1 


n 


t 


J* 


rn 


"\ 


to 





J 


to 





t 


t 


j 


to 





to 





c 


A\ 


\ 


t"l 


'l 


1. 


^- 


\< 


v\ 


T 


Lf 


o\l 


Y. 


tv\ 


o • 


t^'l 



V v o ^_»j ^yj tu « jv-Ji ^L-J-l Ja~-jJ,l uL^- ^y> ^jT S^W-lj 






oM 



tYl 



(V)- — + <*)- — 



V 



- m - 



J.I.I'. I.. '.IJHI.IJ.LI.il J Hi J.I I. I„|.' I I. I l .l .lll .'.|., l|. '.II: 



(£1 - °\,t) + (To -XV, 'A) t 



V 



wiljji^l j ^L—i-l Ij-.-jdl Ju JUilyJrl Ij-LJ.1 ji (, — ~iil ^ X*i,\ a^ vt*»- 



s.. 


A* 


* v 


i. 


J .. 




'1 


1, 


c 


v, 


i 1 '- 


j« tf 


VI 




1" 






— i — , — , — , 1 ■ i . — , — ■ 1 



v < r i. 



o-* 



■> V * ^ I. 



j~5 'y.1 (j^ 1 3 "*~^ 0i~.' • 1 *^-J' Ja-^ji* ~ ,/• tjL*- «_. i^ji L*ji) jvJUjj 

■►..iy 1 ■_,-« will C.J/'Ji Uifj i X,\ M\ i^jua J,\j liif- ^A;!l >U._Jlt j^i^Jj 



UV 



J.I.I'. I.. '.IJHI.IJ.LI.il J Hi J.I I. I„|.' I I. I l .l .lll .'.|., l|. '.II: 



•J-^ J 1 ^* coj 3 ^ > rM j^-j ci ^ ^ J -^ lK c** 3 

l*jj oUaJ ^ dl^—ll j$V gjjJ ay ^UK J joJfl OlT \b\ JliU J-- ^j 
^UL. tjL-o- «_bU ^ jS^J \ <\ <\ . {.U ^i hp*j\ UjS'lji l*J ^Uk-^l 







Jrf UW WJ ^UUI ^~~ 


" (_s" TJ"- J—' 


jlpUI Juji» 


t)ljA«Jl jflj* iJlP 


■jyi jm jjLS* Sp-LJiI 


/jit 


N,Y 





^r 


JsuaJi (j^i 


YV« 


Y 


n 


t3 *■*■*«' cJ )■**■**-* 


r,Y 


Y^ 


YtY 


3Ll^j,» 


r,t 





t\ 


i_j_jJi 


r,o 


\Y 


\t\ 


*&ULl 


t,' 


n 


YW 


,_r^ 


*\,Y 





w 


^IJJI 


\M 


A 


"wr 


JLUUs-'yi 


<0 


AY 


^A°r 


JU-VI 










-^-]/* t \ M-j 
>AorK 



itY 



^.,Y- 






- HA - 



J.I.I'. I.. '.IJHI.IJ.LI.il J Hi J.I I. I„l.' 1 1. 1 l .l .lll .'.l., i|. '. II l.l.Tl 



(jij^LJI jJ^aoJf 



s 

£;jj^ c$_A* o*^> lAs** ~ ^ 



J.I.I'. I.. '.IJHI.IJ.LI.il J Hi J.I I. I„|.' I I. I l .l .lll .'.|., l|. '.II: 



J.I.I'. I.. '.IJHI.IJ.LI.il J Hi J.I I. I„|.' I I. I l .l .lll .'.|., l|. '.II: 



: /& JJ* - ^ 

OiL-UJl jf oy^ J^-v*^ u-^ljjJ' £*-^l jf Ol£-J ^jjJ o^U- J" *i-)aj 
JjjJl ^jJ ol^LJl ^.jji Oi-ri V jJ-* vJLLjJ JIT iji Juil J~- JU^j 



1>-Uil 


oiOi 


Jijjji 


*»-uii 


Ol£-Jl 


JJjAll 


(Y^JJl) 


(j*~j Jtii) 




(Y^Jll) 


(l*-J Jill) 




\A 


WW 


c-ej^Ji 


trA 


ni«. 


Jl/Jl 


■*,v 


t\X 


o^> 


<\A 


non 


Oj> 


\\ 


yt° 


>i 


\ . 


rfVY 


«1)LJ 


At 


WAi 


oljU^I 


1\o. 


\Y- .n 


]pj*~Jl 


Y\ Y 


■w 


OUp 


\A° 


\ .-WY 


Wj.r» 


U 


1 «„, 


Jvk-Jj 


tYA 


u\\ 


o^' 



JL^V LjJl jUd» J-^/Jl J j jjl ^ llji Jf Ol-CJ iijAl U*J* s — *■ - \ 

.Y^ .jJir^oo.v 



■\X\- 



J.I.I'. I.. '.IJHI.IJ.LI.il J Hi J.I I. I„|.' I I. I l .l .lll .'.|., l|. '.II: 



Cr* oli J^ ^ <¥ ^^ v~J oji5" lii «ji .u, jTjJi j^ ^ yj 

guUl 'OUT ty L.( t lyU* ^jLj J jyiJl ^ j i„L-ll ^i l^avai Jilt OISLJI 

_U;*7 ^LJ ^ ^| j^Uill ^^J ^ ^j^ ^ (oL-^Ul ) Jj>3l 
V^Jj A_*J Ja« (*)U-I oJu. ^ Ib-LJ.1 ) l«J jiTjJl ^LS rfJLl tJUJl iykljillj 



o>JI 


*L«**j 


•L*^J 


iijjiit 


JyiJl 


A*a*U 


<u».«j 


il,jJl 




>-Uil 


oiSLj 






ib-Uil 


OlCil. 




x,r 


•,° 


X,A 


c*j£jl 


vr.t 


vm 


Jfo,o 


JlyJl 


•',i 


.,.\ 


«,T 


iX-r^ 1 


M 


■ Y,Y 


0,1 


OJj^l 


•',* 


-,r 


•,° 


>■ 


«,1 


•,r 


o,t 


OU 


>,Y 


x,r 


^ 


oljL.^1 


t-,r 


oA,A 


\A,o 


tp^K~Jl 


t.r 


°,A 


y,° 


JUp 


u,r 


<M 


n,i 


Wjj—' 


■k 


•,"V 


\"\ 


JvtuJj 


Y,A 


| n,v 


U,° 


.■ c^ 



or** o^M' iS- 1 -* ^-^ £* j.^" ^j* tf^-U^j JjJJI OlSL. >_~J jjy ^USLdl 
^y-jyjl ^Url :L~Lw JL^I ^a /oA,A l^i-lw J J£ *)Li. ito ,^-Jl Ul> 



! \ 



•vrt- 



J.I.I'. I.. '.IJHI.IJ.LI.il J Hi J.I I. I„|.' I I. I l .l .lll .'.|., l|. '.II: 



^ OyVUill ^jj^ S i jy l^jl.1 jjyill ^y^. .Juaj (JjL-j jTjJl JJj 

j$>Jl JJ* iUJ OjJ& JjUJI Jui.1 UU- ^Ji dUi J^, .U&i olJb-jH 

t'JJ 1 or* ^^ f^*J js-Al iS^ll yVl i t,V cfff A<\, t l*JJl lJ^ a^jL.^ 

.yUJl jp UUl UJjl juJ ^js-^l JUyJl JjoJl ^i *>.L~JU L,L» OlSCjl 

lT* U J S V U" 1 -* 5 ^.A 1 V^ 1 UAJ^-f ^j^ Js- ^>jL.Sl\ IJL* JjJaJ JUa^j 
>*V u- 1 -!* u5-» ^ ^lJ^i-1 o^-J '^ V^ 1 oUb-jJl ^JLfi Ol&l jU»l 

.tf£*j ... OlO Jlfr^ pLtV» *A* Ji. oLusU jl ouCjj 

: ->jj) J»Im - Y 

a-il&l oIJj-jH ^J L^'li JyUill v__J gjji _>lyil ^ju Up ^Ug L-L-t 
j> J^^ ->>J V-JL »iUi c'-^'Vj t:LikJ,l ^ °^ s cr* ^^ 

: gull 
^ «JiiU J/T ^j \ <\v\ f Lp J jjSfl J^o>^r. wijj^i o-U.1 ^Ja - r 

O-L— ll j-. ^j^fJrl ^ jjSfl J J-A* «LLii Q Lj/I S--JI v^ I - t 

-\rr- 



J.I.I'. I.. '.IJHI.IJ.LI.il J Hi J.I I. I„|.' I I. I l .l .lll .'.|., l|. '.II: 



: jl»>Jl J*U« Oj£j diJi fjs-j 



L jU' 4-* »*»JLi 






^ '/, 4^-vJl 


4^-Uj.l 


ikiijM 


«ijiLl :L~Jl 


1»LJ,I 


jJiilaM 


l^LJLl 


(OlJi) 




Ip-UlI^ 


jj*^^ Ojp 




ij .^ij)-,! 






g^aii 


(jui) 




M 


iv \ 


^xSL/jli 


Y"\,V 


Ynur 


£jjl jif 


U,V 


<\>?.i 


^/Jl 


Y-,. 


nvrA', 


u^jji 


U,Y 


^ tv.Yo 


uyJt 


Yo,V 


<>mA 


J»L-o 


•.If 


YVU 


Vi^JUll 


\r,Y 


^AY'°oo 


!jj>»Jl 



\ . . x "\VVYo. 
'/.A,<1 - U 

oU-Lw> ^_L»Jr L$J5" j~+la ,y jj^l a1*A> L* \-~j Ji£ V-^' '•*•*.) 

; oUiibM oJU ->^t J^U* J^. dUi Jjij /A, ■* Js- 



Y , Y ** ~ aJL^JjijI 



Y"\,V 



r - 12ll - £sJJl y^ 



\,o - 



\r,Y 

A,<\ 



A,<\ 

. Yo,Y 

A,<\ 



■m- 



J.I.I'. I.. '.IJHI.IJ.LI.il J Hi J.I I. I„|.' I I. I l .l .lll .'.|., l|. '.II: 



> ,r tAjjjiiL^lU . ,r : ^ UUI ^j^l oUiibM h^i 0j<; OSUj 

of uiij^ i*^* ^^>.i dJj juo ^.j ^jisii • , . x itt, mi \ ,r cJUjiJd 

v_^vai 0L» Ji_j-I j ^ ^i Jt Ji lil jXJl ^Ipj ^>Jl ^ ^ villi Ji pi Jl 
X^jj^JA ^ <^)jp V~J l vii-Vj ^a Jjt ■>-& *pjj>U *j-LJ.I ,j.* *UibM 

•jijill J-.L** j-JaJ ^j tUjOi. JtAlij j olii ,y ^y i^ c~~o- ^Jl 
HjiLlI JaJl/-! ji— JJ JUPj tl-^jj^ O-UUllj Ipljjll v_j^U Sy^Ui c st JLp 
oli "WU* UU (J iwJ vU-p- »-&*■ J-5* ^t SJJUJl £U»jNW f UNI ■_/ ^N 
^-jij ^yj *y*-y y-» Le. L*L» »y»llill jS"y? oJj-*' jjiw N ^-^ j <&& oU- ji 
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l^LLkS J>j ^UaH iMAoliHI £ JUS : U*«U 

(Jul jl Sjjaoli SjUjI AajiUll j^jla - 
<J jaJill SjLvjJ (Jju<ai3l ^Jaii OjJou - 
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LiiyJ-i JtUUij jJilSt l« JUJ^lj K>i JJb£ u *-t • Vjt 
^-jjij LjjL oli«-Jl j!As- L»i>Jri W. Pattison 0_>—=jW . j <->j* 
Areas .j-Ji^ Spatial Tradition ^L&i f LUJi ^ v^ ^ H» f ' 
I^Jp fUiS f-J Man-Land Tradition j>j% OL-j^ 1 ^^j Tradition 
L^ixj *_* Jjiijw LwjSli f &H «^*j Earth Science Tradition J>fi\ 

J .jUT Jlp ■wiyiJl ^. «ftU ^j t ^ Sybil 0>jJLJl (^Jb-1 ^y j^t JbJbr 

^ ojjL- IjgtSfr Sjiill ^y Ulydrl oL-lj Jilt oUl4l Of jU^l cJ*)Ul LrUilj 
blu_~.l JaJUt j^JUt Jl ^ jty ~k- i_ju*ij l^ij -Ul^il olftb^l JL.jJL* - \ 

OLS'j j-Z*£- *—**\& Ojill ,j Oyflij JjjJa i/^J Jjjr £~"y C-jW jijUi 
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• ^^ ° W 1 1/ Ilk u *'jj f*f o* OlT, hj*J\ U^VI 

• W*~*l J JSJI tf> ,n~J .Jj Jj-t J**JI ^> ^ j t JLpLi^Ij 
Ov_j ol_i%Jl ^ So, -or Uljit IfJU-L-f OjiljJ lil Jill tf\>- ^"j 
^,-b ^U jCt, b* OjJI^Ll jfjjj 4 ulwdi tjJ ^ jjjji ^ ^ ^ty 
J> Of UT i ,1^ AJli^Uj ^| ^ Jp ^| ^ (j ^ ^j ^ 

. y .... l^u jJad.V 4JUil j l^iJl&j t LflU^j 
ol^Uill oUij^J i_Jl£ll -ULcS/l ^ ^Jjj J_U| jjj, of ajy^ij 

^ISLJI oUrf O/JL. oLp Jldll J~- ^Uj lfiU&^ UL»-f jf tfy^yUj** 

. Ljj iJaJsl Jy'loJl ^i O^bil j ol»wiJI tel.j plji^l jTUf j 
ik_^S(l j <L*U jj JjLJl J> jarty y JJLJI oU j3 ^i j^Vl v^^lj 
jj^li ^^ Oy «*Wj •/' uS • l "^h M **^ t*^ 1 r- 9 ^ <J *J^ V>i ( 



^o\- 
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' ^Wi' ZU\ £*^ W J^ y»>W J Jill oLiy .uau, 
V^>J LS -Ml yilSO.1 JJ^II L* \y.y Uj, 0b\, t ^frjlj ^^1 gfll 

J»Lit iL*tl ^i Ujjij olyLWl oh «— JUi» oU!iUi ^ U* J*\y j^- 
jt^SlI £*it Ut . JJJI olSLij g-Ui^l jtu.j 01^*11 jTljl «J^ JLilC 
^LT j jlaJ* yjp o^l jSV v_, jl^i .lijJl ^ Up jU* at ^Cj 

SjJjli ou^jij sajl^ji *_ji&i j,ufti ^ oi£~JU ji>d ydi ;.uuji jf g& 

.Quality of Life 

^iJi^iij aujij a^^ji i^f ou^^-yi .ju >jj. ui&. j,y ^u* 

**l~. Ay*} *Ju u&j £t* j ^ «*,., ojit oi j ^^oJt .uia,j *yi£ 
^•uijij ,-M of j_^i ^ jj j^j t(r ogi j^b itt^yi /y alkali 
•js-^i oiitai ^ j-juj aw^u *ui ^ j; ^.jjjij ^yUij ^^tji ^jj^- 

JJJ U-U, (Jj-i^lj j^Vlj ajLvJl JJI& ^.Liiil) My ^4 op. Jp 

*jiii ixp ^,-fc j_r ^i ^j^ji jai uju ^i jjUi Oj^u j^Uj 

-cJ o^LJl j^lj jIa.^1 ^_irJLi j^i ^ ^^ji «r**i-l ^» .j^t JiJi 
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J-^«* f j^V j LpAsW— * ^1 JjJaJl viLH"^ *-^0j i (--jUI Ji c>lJl /y ) 
L»l . ^^--Jj J>-io £Jj^' «x»^»j UjjI SijwWt «SIjWj t l^dL^j Ifutfl (_iJl£j 

( y • • • • OjU*ll j_prTj ^y^lj olkil j J»jW-l Jb jAS jb fclill .JJI^I 

c JUaiy J-_- jf «ll£jitj jr Ul^l JJU _, jt Ajljltl jt ^Ul oy Ji& 0\S" ^ 

tfUl ti ->LJ-> jt u-L-^ll jt SjlpUJI '^j '^br pJUJl ^jJJ ^.Ui JSLsJi - \ 
.Container Forms Of Ingredients cs jL3 (jp JtSLit U* j&y 

•jv.1 >~3 v£ ^j • ^• Xs ^ *-*-j vj- 1 * £0^ } C^ 1 *k^* ^r- 

ji f uJ» jijui ^jic u>jj> lp\ ^>^-J J_t* ; Jr -^H jt hj y& ^a-S/i 

0<JL^ty j t ,-U- o^Ldl O^JH J^ OtfLJ jS Ji> xty JUj> oUU^I 

. l^jty cAj\JW j J jV;ltf" V>y* 5j -^ ,h3 jb 



•^oi- 
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tf "M ur* Links and Journeys o^jU-^Jij J^i 3 j\ ,_jls" Li, 

jt ^ > jd*- ^Ap 1^ 1,13 oy Ul&l olfcLU U}U ^ >i ji\ J^J| 
^ \jj£* Xi* jl JsLii Jy Jajji Jajk* ^ U j^A jiJb' LjjL jUl ji iS"^ 

i~r%\ J.jJ.ii J> a^gji ^ u-^j Jit y$|i i4jw, jju i^, t j^jujO-i 

Origin J-^SH Ul3 UjoJ Jjat, oul£. uJUt lit Jbli J~- J^j 

l*aJ a^ L*^ ls'jj- ij-* j Lju>jmIj Destination ^^ «-k3 ^uli j 

. tl ... JM - cH« o»> Uj > u^ jiJdJ- ^ - x 

JJL-j ^ iiiifu-Jj tUl III j^Jlill. OjiCl^-o oUljjJl «-»IS*jj SLilVi 

ji Course a jj=- ujyt i^^ l*cs Channel JU» 0L~ty juv ,y ■**■>< - * 
Jjc.j Nodes xjuii ^ oj-Ji ju Path i~~ ijL~. _,( Route u>> 

. ^jJr> ^-VAi i^ jt ^.Jiji-l JlOl jt v-jliSl -b^ JJ> 

. l*li-« cj\^j\>- tjyjj UL>.i iJyAl oV_)*J-l wW-U -o 
-^ 00- 
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*-~t>Ji j Direction »U*ytj Size j^tJ-Li JLobJi ^jlU^i l«, joi j jL4 
iJjU ojp jL^i yi Lj^ -Ujry Shape JjCsJi ^J ^j Orientation 

UT ii_» ^jUj c y^r^jxli >i *^*j ^ Arcs ^l "OUl^ OUJil" 
. jot tfjxs j& il^S/l o»i Jl-CtSlI U-U^ JL-juil £_,_> ^ jyiH IJUL ^ 
J.LU1 -^ ^ki j_^ P lkp| J^U -y ^-^l Jl >JI ^ lnj j 

. JjjJl jt oljUJl 0l£- fU^t JjUj ^IjSrjjjtSsJl ^,j xs- ut)JL4 Ub 
*-. AJbi ft ij_j ^ Up j^ui br « jyi ^t ju,jha JiSLtt j»jju; lijt Sap i_jL-.^ 

•Jo J> ^j ; jkii jjAiuj O^jI^jjjKJI LjliC j AJiljJl ^ UiiUdJ ^1 **kdl 
f ^Uj j>l_iaJ ,>Jtu J'jLy- ,^-> olSwJjJ Lijii *)LJL^ i _ r 9rjJ_^j ! Jl ^JlSJ oNU-I 

. Llil^viJl »i> ^^L^u ,jJl oUJkval.1 5lPj-Jr 
* f'/^^jLSol n— v<l l .j. J P ,3-Uaj ''-[•ilj »j j/— vi»J JoSljiJ-l *^j L* b^JjAVj 
^SLjJl /u-ij jX*( *-^._) Liliul J^ii Ub^ oljUii oSLjii JUl J^LiJi J^.^ 
j-*J^" •j^^ 1 l ~ i ^-' .j-'i "• jL-J 1 tr» <4*J>yy& ^-Vj jKJ vW J! ljV^ 1 

^L.»t v-J/Jl *ilj ^^>J j vlf^J iJLsUJl oliLJ,! vl-». -y <Jik£ J^J-j olksil 



■^ov 



J.I.I'. I.. '.IJHI.IJ.LI.il J Hi J.I I. I„l.' 1 1. 1 l .l .lll .'.l., i|. '. II l.l.Tl 







t>^»»f^ -^ «j6y^ytt* 



jJUb^Ji jt s- yilij Node jftUJi &£ jf *jjJ» } ioUi ^ jl*.l.I oU^Uwm 
.Region ^Sf ^ Arc jl Edge uio-f ,^-j ? _, Branch 



_^oV- 
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j-p l-i—ju j IUj Jil x_S3 1 — *jlj j ^ I ^jl JuJb- H^L- ix-i L^ij -kjjj 0J> vi 
i±j*5LJ LaJUp ^jJ^ ^jJI liLL" Ji jj-ia SJuiJl f^ii L=* jJ jijjj jJJllI JbJL»dl 

£,jy^ Oy ~*jy*& ob-UJ Jl jLto j c j - o lib- ^y IS Paths oljLJ,! 

. iUfjU fsftSte" ^-j^- Wljllj U*b ^Jlitr 
^^ &J°-Cr*-$ ^Jy-y &&i^ c^L-Iji o^b- JT ^ j&r.j 

*J_^_^ LfdjO. j ^ Ujf Ji »JL_a ,y^i!i Jalij Jjyt Graph Theory f-ijjJi 



© 



fc 



© 











otfLUU Jib* plai iL> ju>jj j£i 
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oUftWl JL^Jp ^J^ US"/-! iUlj3 jTjI apUrfN/l LityJrl oiJL* ,yj 
LJS'Xjt LiLi^j ( oU^ ^j > g h,,;,T JjLi.j Ula*ll jSljll / jUli Oy 
,jj} I IoJju jtfl l^iy* Oils' US' LfiSlbjj I^jL.^- CUPylj jS"!^! OJ.Ui' 
jS"ljl *JLtif IJlSL. UAlJb-l J&£ oli Jli«ll j* te^»jl JJ- ^£, Ji..«,jU 5jjUt 




: JL US' LJlill oli'jUll Jsu^r j&r. jSCiJi IJL* ^ 

• it l ^) 
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ixJU; jS\ i_«^ &LJI 4 JL^ oN/U-l JT ^i ^-jy ^U jSli of > 

. 4-wIaJI 0>li%jl _,j^> JS" JJi o3- t^jw^u. OlJ%<JI aJU. olXjWJJ C-J_/-rf L^i 

oL-.j£.| jjijj ^j^j (^pjj; l-oLfj Jujl ^ ^lyfcjj ^ (.Lit tf# ^Ui 
■W ls^ 1 J-^ 1 J^JJ J^ 1 J»>»\j i O^LJl l^laj ydl o'5L fu Jlj 

otSL^sJi ^-jj-i j Ideographic Approach (j-i^jli Jj_*»Sll ^fAl y> ^ai 
u-^ j*j*j Nomothetic Approach ^ytji & ^Wi gfdJ U 

^. jjj- i-tjjs* u — <f fc-. xij^^u ^jj Type Of Diffusion jLwy 1 
i^-JUc:^ L^ ^ j jUWyi U*p Lfi jjJbt ji\ 7jJt\ ji Ukdi : ^ jUdl ^ 
oL>L4> j^-i^ ;jjj_S. Jjj-vflj i-iLv jt »L4l i^t ^jJ U*- J.&LJ Jtfj t »Jbi jl 

I- eJ j ^ ^ JLA S^isdi JykUilli ^Ltll juJi Jt+J ^jjl ^UVl U 

^ }j Ji jt oly- jf j_,4-i jf fU ^ viJ.l^ Oi ^^1 »lx. vL->- ^ j Ui^ 



•n 
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JUL* LfL* fjLJ J-rfjf <jt>Li* jf iUk^ ij>p j ^ Ji*a ^Ijll (jmL^S/Ij 

jjL.il jt JJLIL-J.1 jj» ^Ul ^L-ty of liLS^j-c lJt>* jyo" »J>£"j j^^J 

. ft LA^I UjjP' Ujiill 

•15* L 1 ^ ^ ^' ^J^ 1 4Jla J^ 1/ J^V 1 -^ C-*--5_j 

Expansion Diffusion £-» >J^ •/^V' ~ ^ 
jJuj c iij»u lxi>j »j%i (J^- jj*^ pJi\ ,y jLiVij cjL«jU1i <ui Ji^j 
*W— jLi^i lUUi Jjtf. Jiij t «j_^tj ^L&l ludl & SJia* pJuV jlAsi^l 

. aJLjJbr Jjkl-J, jjJUdVl *-J»J» ,^-t» JjW*^ J^l J' Oy"-* (JjWl^ £j* S-Xjj «X*r 

jLid^i ^ ^'jj» UJ> Relocation diffusion jJ»j!li Sal*! oLUp .j^j 
Contagious diffusion jj^Vi jtiii)H -Y 

?Jl*P. ^ L— «Sj \jjj UL~J.I i^-di <lJj y-i^ 1 Jl—vaJ^I J^ f J^J J 

JU>! Sjj_^ Jly'L, lAUs-l J kojOA ^Jlityj ,►*£> yi alySlI oV Jliiy 
^4*^ o-* ^.tO- 1 ^j-^ 1 J^-* ^r* ^ M^l^ "^-^J ciLoUll SiLJ.1 o-W. 
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•J* 

dUU ^ ^i ^ ^ ^ ^ ^ ^^ ^ ^ ^ 
^USl» «Ly oh WUiU ,/j j]» j ^ ^ jLw , ^^ ^ fyj uiy 

; jj-^ £.J.Hij Cr^ 51 * j' J-^*^ jtwyi v ^^ u^ 1 ^^li j^uli of -y 
. Generation J** *i» S>» JT ,^—j, ;uks<. ^ _p 

• uv-^j JS" uy »j-J-L« Sj_^aj Jlii^l j^Jii -o 
oU^-jJl j^ JL-^I oL^LJJ *jl&| olJb-j» jLiu-1 oVU^-1 Jajjj ~-\ 

. Jali UfLj J^Ull uuii J^U u^-Sii 
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J* U yt >J e~*Jl pjii ajO>- £jL* ^t jUw ^ iOJaJ.1 JJU-Jl of -<\ 

Mean a »5i5 oUjJUii JiA "Ja— j *W l^» -i*- y jLi^l iisk^ JS* of- ^ • 

. uli ljyfi.> Information Field 
.Ulyup Sj^yaj fl* jJ^I JUl jUal ^ oUjUJll aLiuJ.1 U-U ^ Of- ^ \ 
f Ub«— 1 jupj . \£>-\j* {/> &~y <J ,J (jftf Of ^&L jLi^i^l sJup of- \ Y 

JUSy 1 iU~JL yf)S aJU Of JL*-jjJ JL-jV 1 J- 3 ^- V-A *~«j •>» .J*" 

■'.'Vti 
£ iyr ^j JUI^I oMU^-l Of &} Jb UjLJ u^jydl ^f J*) 

OjJLJil JLJljL— j3rL» /w>J (M^) "W^ SJLj»-j J-^ ^jJ Ol-C~Jl JJLPj 






\ -0 



. ^ iUl&l JJb-^l j Ol£~Jl aJlP - c5 
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Weighting Contact jjUii JU^i oNU^i Ojjuii wi* ^^" 

Hagget, P. Locatinal Analysis in <~>\£ ^ i J3 jSj Probabilities 

r» => 'CiNi 
25 , CiM 
Where 
'Ci = The Toint Probability of Contact With The 1 th Cell 

Based On the mean Information Fields and Population. 
'Ci = The Original Probability Of Contact With The 1 th Cell 

Based on The 25 Cell, MF. 
Ni = The Number Of People in The 1* Cell. 
25 = The Summation Of all CN Values For The 25 Cells 
Within The MF Including The 1 th Cell. 
i = l 

Cfir^jj uH -^t 3 ^*J ^^* oJlS* 151 j jlIp ^^ L$J| jLiJ.1 ^"^-1 (jyl^Ltli 

(J ja i L. uoi^j i L-$io aJbji^l ^j_^Ji iap Jjiili ^ ju> jj jJbJi iJ^ i\j UK 
oi ^jj-^-l 0-*^ r "^ C*"^ 1 "^^ "^^ ° J^ 1 ls* J 1 ^ 1 -^ ^ ^^ 

f j^l JJLP Oi-i JJJJj ^^ 5AaP JLwjj ot jJ £>»J! ll» ci /, j^T £y 

; yk jixJl ^ i^*Jl Oy *1*5^ 

u^Jri Lf-« I Jj«~u~» 0x0 <li_^ivAl obyU jj^ .Jl^ *Sl^il ^ IAaj 

«Jl» j( dLi^j l5 LL-J 0^*JI ^J^ tf j-l*ll jL-JI ^> ^ jt~i i5-H» JJ^ 
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J*L&I JW^I ^ \ .. t iftlty ^ Aj ^ f ^ *JU- ,y ^ 0" t->> 11 / 
fUiJl ^s,j SaJip JT oh a_U u,oJ Oj^.^j t sSLiJl J^- l.jl* ^? 
• i JH o^A^tyjj&ilS^jjfl-tf \ - iJbJl Jt ^ ,/LsJl 
o_ip J-^aif U!>U ^ j>j_*J jjUJI JSjOJ SijL**"^/^ \}>[ Us- Sj^j 

\^A Jj^jJI jSCf, (jckSj J^aif U* j t j. Of j*^ J&jjl *lj»f oy JUaJ^ 

. j»l*]| ^ ^SCr jo* Jit \ JJjA xCiJi pUf ^j. 

L. SJjai. ^JaU iLildt JJL-j 5-p^ ^ UL& J_Ju iSLi <jf ,_jjk 

CJ— ) '-^ ^ j**J (iS> - «*J*A»- d&-) >l&f ' jif if*uu £ i>*USj 

JjfjJl ^jLi. *jj-| I j_A ^ij . olJjJl jf t\ij&\ JiJ J*>* jf (jUll JiJ 

'J** j 1 -^ 1 ^ i^t; of o j3 (^lju jujb- K-) uiis ;jl>.i j il_^_, jt 

\jL* llr j>^\ J^ j^a^j jt j^ ai JiJ] f ifc; ^f of l,^ JmOUJ j l(J «ildl 
J V dUi Jir.^i -^j OlO Ji ^ uull JjIjJJ cpUi^ J^-'V 1 **^ 

Jajij»«- u or ,, jjjUo. jtu, i^i Ju* cjit iii jidj j^ j*, 
*-*~wi ^jji^'j aji^i ^.ii jtiAi ui of j*p\ j iiji* u*j j^iy. CJ f ^ 

jLLJ.1 .1j> oh Jill ol5L-A ^i iuls" ^ J>sdS *J_jl* oj^t j UJUlI 

r JUir Ja-ijli ^juj a)i^ jSol Wj-. j 

OJ^. .ittJ tfj-, Lfiy^. ^le j^V j *ly,L jjpj 3$^ ^JaJ.1 ( \ ) 1}*. JS 

i\x^\ iijX^- ^o*. J»>> ti^ Jajyj J^iJl ^1 ^ ^i- Jjj^ 
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-— of+f 



Otttt 



* i * jO^N « t » taU-J^ » <;> ik^Xt • i * ais^X) 



Sjjbpa. jfciw vi^i ^ JiJi o\SLa jc Jp-Ij* ^ji j£a 



. sJlA jlyLuoNI . 

. *-*>j*^ '-Hjy W£j- 1 -' J=>jiajJ-l OJXaIj LjjLJl^»[ 
■J-&J Lfsiui^ cJaJjIjl <~z>j-*^ til (3yJl ^ SjjUJl JjkJl OJ Oju (i) U>-_^.l 
Sj^vall lJi»-"^ji (j-^J *JU^«j H_jL*v9 AjJjiA-l - <uil*>iJl ijjWl JljiL* 

v_iL^Nb -U^Jt *_i.jb- jtLdl ^ jUl olSL^J ^jJ^I j*^ ^^Jl 
*jl^J,l aJI^» o~f- (■!->• L)ljfiv>lj \-tjm** j'Arfj^'j *JU-«Jt liKjj^i Ji* 

JjJ* JilJU.4} ^-jJ j»-J ^j ji-J^s Jit ^/i" <-£ji~* oli oUUj- (vJisS/l 
cr lp J-jJbr JUIj.^ >^"ly f LJ J ^Lity «JJ» jyJ" ^j* L*4-* ljj> J^M 



■nv 
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jt Jjljill ujjjj J_i« \S.JjW ^JiJl ,j_jj J_ui\ ;& jj.| J^Jlj ^JbJLi.| j^-Ll 
^j-^l «jj-*ij A-^UJl j jj-Jljil Oy Uft U^Jl j+£ Jlj>-ty i_is.f ^j 

jiaUil jA aSLi S j>V 3 J. L^jb" ciJUi Jbo JsjJajLl ■of DliiJL'L. J Ujjp ^ 
c J>-l — ilj iL—pUil Jajj jjLd JLp SLo'li 5^L^I i^Jl ^ lillj a>j cSj^l 

^J^ lH £-*» jP 1 1,iA J 1 ** jt^ ^ us* J^ 1 ^J" a* Taafe <~*\j ^^s j^mj 

^-Li^fl jjali* Jy Jij^lj JUl Jji. 4jr^j (JU^lC* S^j SjUj jLjCw.^3 C-*-^* 

£• LijJ ^jj I ja-*&*£i j\ IlwIjSxi^I oLaIv* LJLp L$J> rj—ij ,Jl — J*^- 1 ^ t<* 
^j_Sj j iOIj-**!! j-^I^j oL-^jll y a^ JlJl jji; ji LL* i_yi^jj 

OL-Ijjjl jyilj .^Uil f UiJI l*j=, lilwAl jTl^l Jy JOjjJ-l O^U.^11 ,y JJl* 

Sji^'ill JLftB AjJjl J}L* «-~.tJl J jjJl ^i Jill olCi .UV L.^** tojJJ 

: JLuVf 5 3tf>JI ^15* : LJU 

^ jL~Jl J»j_k>s. frUiw-y) Jallji.1 JLp ^J jA\ \,jh$-\ jyiJ l> JjIp 

J> _,( jLjJ^I JJU lSj*il cj\yi Jl (JJUi oly»U» Ja? N ^Jl ol^LiJlj 

>5l jt 0Ui» 3_k.>l JLa ^ UJi^j ifj^U ^y- Jii jjJL^ Jl j( JUi 

■jt JJL«J\ al> Jl J_vu- ^l JajjaiLl \J Node "*JLifr" Oj^I JsjisuH «A» -y 

^ , > J, a* J^ 15 ^ r^ j/^i **v-j Arcs jj-»>»t jt Links ^j^-a obi^Ji 

. Networks olO ^**j Ljj Jvad ^i Oyl*J' j 
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Non Planar l5 — ->"j AUjf *J^J ob jf Planar ^j*— J j Jaii ^j*) c>b 
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. (iilijishll) f—lj « jyAl j 

IjJ _, . >T> lJu» Jl J_^J ^ ,3>» J-** J^- ,y W a-J^' ••**> 
utU?) *b( ^ U. *_^JL* <_-»L" t^JJl cSj-^l jjJJl t£^ ^s* u^ 1 i>* ^ 

J«i ^J j Wj-h NUi^ j-Tljil ^Sl j» Ji* i5> V*J» <^3 «* j*V« 
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-la— -t Accessibility Matrix jUaiVi ouy^. *Uj a\S u>j 
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oliUll j ^jli3 .MS ^ g j jl J& ii-^1 1)^ 1 J^ til &}& S A. 
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^jlS—Jt «— wJ-l - liL_^Al jji i jvJ U jjjLa* liAjJli HiVJ-l sJlA^j* 7*r&ij 
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Cfs-i £jljl 



: jA-Jlj U\A\ J^AsJ- ^ Jw^l OLitSUl p) 

ji-kll Of jLii.1 J~* JL* ^jfJI 15^ . Jill J3U.J ^j j«J|j yU.1 ^ O^V 1 
liU^i) oljwij)^ «j_isP 5JUoJ *-=«lSo> ^ cSjL-o -i»LiJl uy JUl JiL-j ^ 
Op ikii JS" Jlic JiJl JJL. j ^y j«dl olj-. iJLp ^W ^ JjjJr-1 Jj Ljwjj 
*J jivw j jjjjl Ujiva-. L»J» oLi^ail ^ (Ji-^J^ uy £«-4 Of ^C„ ^SllJt 
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Of ^/»yj ^j-l* 0_^al^ U^i JUu'i/l i-ilSdl aJL?J» lzj\jiaJS lj£s> '-JjH \/w 
y-^y^ (j-i* ,_j* iJVSLJl L^.Uo-f of c~d* lil *J *»Ll ** jL.^ OJii.1 «Jl» 
Jjxl 3L~_~Jt :U*j>SU jL-.«.»r \4Ui^ tU~J 0_jJL» «,\<n Y c Y\Y T t<>, » 

. 1 ^ •■■; tJWijM' IJlS^tj Uaji Jyj hiX/> 
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. ^ <\w fU olOi ^ *^j oVT s^ jsa f .ii v jt 5^u.l 

Ju'LSoJ I^Jii U5J» jj^ j„l_J ^ Ji. ^Jji i)L>. ^j ia_L-J.li Lp%J lU«Jb 
xJi lU j . A_ n i cjUwJ.1 ijH^i U^d jb_p OJ v ^ H w jijai OU-ty ^iwu ,y 

. !L«wiia.l Jj-lll ^ U->j^a>. ^V ^/"J' ^Ji^u A* 

: jijhJl ^ oUbsty jl obrysll ^li (if) 

*J\i «^_^.» jj_JaJl Ifnkij jjdl W-Jd cJlf tyj t( u y» J ^l S^ii ^ lyb~ Jifj 

ij\ ,jy Jsujjj L»U? LwJLlw«> j '^^y 1 ^jk -^ 0> i_~«vaJl ^*i A»l jJl ,j» JljJ>l '■** 
J^JoJl ., Ijm ^_i X^rjt *_-*~JaJ\ oLJuiil (^oLiJ LiJ ^Jl oL^dlJ t^i*^ 

wJ^ju >. jr. judaJu ^t Jxj^j t^J-Jl Jjt-ll j^oii f.Lyi-1 krja ^IJ j&.j 

: jUJi^ A^aj r /eh JJi j^-Ij U*iT 

\ . • X "■ TTjxJl JJi 

u t 1 ju 3i^lii Jj>L-*« i-fjyi 
On "iLi. ^Ij^ Ji>U jr ycJ» jJj «yd ^-Liil iJL*. fLu^l ^JLCc 
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. ijjUl ^1 - <jjj*o - ,jW> ,jij>- - jljJJl jif - j_^io ( ^ ) 

L^jT Sj-z ja jiSl alytyj ^LJl *T> VU olSLiJl jl J>Jl Jic 

: u5>ll J^ siS'_^JLi oULi. Jj uJ_j Uik* Ml>t 

Jb-UJjj JLo-U ^ Ol£-Jl pjio- J^ jijliJl JLp iS^I Hits' JUaJ 

Ol jJL-j iUJJ j . JjJJl Jl^Jct ^iL^ t^jjs-T JL^U ^ SSLaJI L^JlJi. ^1 

; ^Jfi- iS'jJ-l <L*S" *~jj U* j I j y*^ 

l' 

: {j?k}> <s**-V. &J-\ (j-iij 

SjU- i _ y ^u JJj OV* >• j^/oljUo. y^p eJlS" lilj JijUl JL* ^>-l_) 
I, ^;< IS il_ / »«d oIjLj" y*i»P _jl oljv* JLS « -J^p 5jL«i .ll^xtf »Ji?-lj 
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■■■■■■■■•■■ ■■■ '■ ";■->£ *?f (it "c^Lii ji v gf 

0-S^.J-idJ 0i~ J** 015" lij L. lijw J^U ^ JUlVl i*ji .j-UJj 

■■"■■■ *£j£ll *lj»rt Oy J*»jH 'J»UI ait ■" - ,: ' ■..'■.. 

— — - — : — - ~ kj ^Ui (f) 

( ) V*4 jSly aO* ' • 

- - (B) I* 
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V o i 

Ot\v — - i—uu, \,io wj) \ - - - ^^j 

Cyclomatic Number : hfjiUM (3^11 (V) 

l*J I4J liUax £%*Jl jiTlj^ jf JLiiJl iOP lf^ b- jJxa O^U»_>ll iOP c^J^i J 

t ti/jjl fij\ i*J O/J IJUJlj JjSH ocJU-l ^y ^i*i 

yw>~ * + T- If (\) 

^ L*t . L_ia ^jJIjlSI J**J j \ - W I JIaJI :Op - fc 0%^^ iJLP - Villi 
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Connectivity Index JUtf! J-J^ (*) 

^wai'j JU-Jlj SSLiJl J %» Si^^l JUaTifl J»uu iJL* ^ J j"ij 
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IJlJj JjtfL-Jl LisUaV **x& olijs-l ^l&d "^ ^ oV^LiJl Jy JUl"V» 

^i^jj ii> ujUoji y oTji ^jji yH\ \\a\ f i* \ ,r t mv fl* -."U 
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Js.m l^Js- of VI *iL~Jt ^^jLJl) yL* 2 d_^-»J MaU-i j,t *-frjjljj 

Jl J j-scjil lUlS^ olj-i^ ( _ ; oju Jjj^ £&; Jj L**' oli^LiJl ljjLL.j Juo j 
oLjPyl J-Jaif ol^J^ (j-iuy.Ljf oJL5j ^ jf oliLw ^ N/JLj U*jf 

. a^I pji^i J*b oMUW 

: l^U J^fcj iLpi&l o^liJl ^ibi : U*l* 

: l|**t j 
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JIjuT SAjJ J>1*, 



(^-u)u v 

•j_» %f ^i» " ( y»" c "j? Cm S-J^ 1 ls» J? &S& £fc* Oj-C ^s»-J 

: d£i JtU\ Jlill alU J>j iJL. jf Uy JjyiJl ^j+£ ljL-*- JL* 

. ,vr - — x — = , j4 

^ o x r 0-i)0) t 

UwlJlet r jI>j (j-Jl oLluJU IwJ^ v^ 1 0y i»^»jVI ^ fcJUe* Sfrj JU*>-I 

f lJ JjoJrl ^i ^U^wi ^JLlJJj c (^ t i cm a w of ^() ^ . Ji t uh 

^ jL^j <Li* jj^t ji ^ \ pjji b jL~. i_J^Jl JjyL ^Ul-I 9yJt\ jjS' JU^-I 

^ x^u- y\A\ a* ^ wh ju-ja ^-ij ov* u* ^ j . 7x c Jrf jf '/. y , a 

iUjI oVl^ ^ olijliil fl^V ' il ^S v 1 -*- J^ 11 Cr» O^J V t>^ 
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^ o J-*t oLl*JI ^ iLp^ Jjtc tfiill ^Ull J^JbUl ^LaJ otf" I ->i 

\~~j J-ijJ- j_a ^JjAI d>lS"j c kSljJup Sjj^li c5^^l ^ ju. o . . aiLo. J^ 
^>r ^i ^ oL^ill i^j J.L. ,_^ jj, . o^l v- 1 ^ 1 j <W 

oLdl i>jrj 1^-jij JL-»jJI :>_>-* j 3L— J Oy J^ JsLljl J>U> uU> -\ 

■'■;.■■.;' • »ofdi 

or 1 .r*^ ur^j* 51 gM* JA) jL.J-ajwj V*i Oy. iMS" ^'j 1 J-* 1 ** -f 

. *i £_LJl ^^oif 

^ ^^ \« i a y -\ ■ o . t r v s : ui^ 

\rv ^ tr uy s«. ua \o» w m m sr- u» \ x . : pbty J^w 

i ' v \a u n \v n u a <\ o s. : j,^ 

V "\,r V,«\ Y,. V,.o-Y,l V,r Y,\ -\,\ \,K -\,o ,,\ jAkdlJ> 

A 1 ^ t ° r Y V \ . 1 \ \ \. * (^l^ 

• (.u") yfi V- 5 S^'j Lr* ^^i ^J f^ 1 J" 1 -^ .j*^ 1 V=?J J1 -X 
^ n s- ^ a y n o i r x \ (^ 

V St ' \ A u -\ \ . o \,o t \,o r (s) 
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v u <\ k u 'i ^. o \,o i ^© r 
- - \+ y+ \+ o r v a a <\+ 1+ ;juijii <-sj\ 
>- \- \- r- - i- - - \- - y- ;uaSJi v-jjH 
^- yw. ^+ Y- o+ y- y+ a+ v+ \+ Y VJjJ'^y 

it + ■ . V*jto pj.li £^** 

Y,"U- .,U-f.,o^- .,..tAA'&L,61 - YYAA T "' M 

B J>-**JI cJ j Z -J *-*>! f-jSH OHJ lS-S-* Jj- 1 -^ 1 S\ Hf$*3 
. , • < i (^jUJj JjjJrl ^ J UJb,^ U.>- Y,Y JjUB j& ^ ^ ^-^ 

: JIjuS' iLljl J.l~ L-.LJ- Uit *v»^iLlj 

. ^o jvJ ,y IfLUj U £> jj j L«Ja Ljy ^ ^ i_JjJ - Y 
LiUll XS)\ S\ J** fJ i U*->J Ji" ^ «i&"j W^ Jij* ^ S-^ 1 *•* 
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OUT 131 Z jL&Mj N • 4^" J 5 ' su *- tt 3l > f iJLp ^ »M "o" jl~*l fOAi-i -o 

^ • CS & 

: j£-\ b\Jj}\ : Lol -, 
5Jyv« OLSU*^l ^ .O^i f.ll«Jlj SiiJlll jLl^ J_p. a^Ijjs jJUau c^jS* li\i 
^ zyu t«:JJi J^-aJlj ^jjS.1 (»>->• j o^Jij OLlSli oU^> <JUsu on J^'jMI 

: JjLJ\ 0_pUli js-k^ tejP \A~+* z\*~J\ ^* J' j-*ty & UL-ilj 0Ul*lH 
(u- a* j ) _ ^ fe o* J) ~ ^ I 

.^ (..r.-i)(.,n-^ '(,,oo)-^(.,-n)^J|/ 

jt j.u ^JUi J> j / >a£* WJult ^ ^j»jj*j ^ jtfs ^>^- 1 1* t ' ^ ^^^ 
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jr- J-*Jll v-Jj S-*j>t *>-U^ ju U5U1 jL^I y* gut J^lj 

feu- J x £u-j) -o»u»j . 
feo-j)-^ feo-j)-0 

>,n "T4^"T^- J LLiL:: -^ --i , - 00>< '^l- *•" - 

uu Oy iUj'iH J-U, W & JUL «Ui y 1 Jjp of jxj ^ 

. , Y \ ^f v, o a OLT Of a^i Jjj.y i J>a| oUVl j* J^oJl :L~J _, **j jJ-l 

J-, J_*all l_Jj l»jjll «*-L~. jo ^'liJl JbL-jVl piau. Of Jl jftAl'lJUj Jai* 

■ ^ o-* WL ^ ^M' J-MjV > u^ jr ju*i ^ oT ouVi 
t *Jlu .i*-"^ j,ua oyi juijj c ^ Jyw > i^jjj ^ ^ji r ^ ^ 

oljL^-bll *^f Jl J-i ^ ; jL^I cJL-' JLij . UW-I IU*_, -OjT jji* 
j- Oh -bLi/yi l_*J of 0_>.j ^ j^iy. ^t-j Jl jJLlj ^ u> jL*V 

^•^ ul >-« y» is* J-^* (outy ^ j*. -ji ujj ^ t ^ju i ^ [ _ A) 

vlJLdl jvjcil Of j-^bi I ^ l\ ^jlo Ylfu. *U*Jl JpL-jIO? tft . , . -\ 

•»^W* Ji* »J>vaj IfUi Jiijj AiLj.1 ^i ^f 

v^ *J*> O^SC; M xJ ^ij «^uii 4 JL» au, ^^ jl -oi» L. ^ ^ v«- 

,ji\*A J5L^J U^Jj 
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. *- jjjll tffcll oljjidl oy JUuT J^LTji J,u- ^^_ ^ 
J^ C OiJi^ J^ uy i/£» J»WSjVt ^j-WaJ ua*x«Ai *iUi abuli jJ^-y 

^ J^H V-5 OH »-»UJl, ^ULl yl>l J,LJ^| J,Lv v-aft at sJlWJ 
JL_sU ^ ,L^f1 J,L~, j^U ^yjl £LW1I J^ ^l ^UjMI 

>*^i I J-* ,j-i^Jl J^LJjMI J^Ljm Lit . L>L.j Ufa U5UH ^/ij ^ , (jjuJI 
^^ Cr" av-^ 1 uj-^j V-U o-* ^-^ f*& o* ^y* Oy «^JJ k^a 
lt* ur^^ >~?~*ji - x - i * • jy*l V jf L-*Jj If* jou Lr.j oli%Jl «JLaj <;utt 
J-* J i i^y-S/l jl»Lil ^ Lfb-lwj L. Uku ^i £jlj]j ;l~L~. oy «!Wl Wye 

^JnJ-l ^ Uj&l HjutfjU jl*Ull UjLafy OJJb- JLi likJil CJIT Ity t vlUi 
*-***J • JJ-* Jl uiJ^- 1 ^Z- 5 ^ £s)«S— J ^/ Ll»j c *-PjjU fc-Lwj t^jlJrl 

. UJj If* jyu ^1 ^ JLli IPjjll ^-L«j 

j_..uJ 0~t>- j-Jx^A oU-Iji ^J tjjJKT f Jb^.,. ^j ,,JL*ty IJL» JJUj 

(aj^i JjL4 Jj^) i-«J^i oijjiii ^a^j ^jty ^lu^i-i ^1 ^y ol»%Ji 

* — m <^-» Jjiil fjji ^1 o*>Ul Jy (JJLLll) jJL- ^y jU^Vl J jy ,jJlc. J>jd\ 
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JJ'i.^j-J W. "-^ ^ cH 1 a" -^ D^ ^ jU "^ ^ ^ ^ "^ 
Y* j^L, \M o^lj " f l/ " j-jJ.li cJ> jj^Jl o^ i-j li^i 
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Lp J_^J\ J^ ^ o*& ^ jU,ty <y ^i JpI ^ U^ J* 
^Jty ,)! ^jl Ji olftbs-l A*ji dlli j* f*> o^J **-***! ** L ' v/* 
^ Ju ^ dUiJj t liA^I oVijt-ll »_il* h/~*- J 1 ^ J ^^ 
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o^l j*% oTjL. ^1 o^ Jst U* .U o^j; ^ oijui j** ~ \ 

• (f ' f a") ^^ 

■ f $ f u» f** 11 ^^ ^ cUUl J53 ^jUll ,_ilyi^| 



(f u* x f) b x ! ~ - "Oj 






A . 

— Jiij bo* Jit ^ oT'jU. j,pj ^liSl ^1 o^U li »■ . ,1 l|i-j ^U 

: ^Ul J jjj~l ^JLjJLi Oj£a liiJJb j f ^ o U j>j oij . , t - 
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(\*x< 



^ 



^We-m.Yr 



AV 



.,i. - .,t«\ - 



V.. A 

"ivy" 



^i jjidl A^i ^UAij (J*Ji a^Ij .ju jU^I) OUju_, J,u, ^ JU ^ 
»jJi fc^ ^j^. ^ y , l*jI XL. fc^p f f(j ^JJJL v*U-» UL^I Jy jbL| 
gaki-J dUAjj v _^| iVjjjIII J>U^ ^ Jit ^j . JVY ^Sll Jb^, . , . o 
oU*_^ jxj '/.<\ c. UjUS, tf ^ ^ 4j| J| ^j gui JL^ill ^ 

. c-S'jLt jjj*Jl o^Ut ^ 
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~\ i i u v u n. <\. y\ \r \r a \v ° < n v vAi 1 * 

J- e. J 1 c £ j> ^• 1 j )i 

U I XT \ t 1 : U Si jl jll 

. "^jJrlj UUiJl o^ljJI j/. Jf ,_,» JJ.1 Ujjj -kLJjSK J-!*- ^^s-t -^ 

? liUli uw (^JJl L« j poViJl 5j ^i».« (jfJUi L» -V 

_Jl 3j_jlvail liJJJU jLi* jy^-J Ci-*-* t-*^J^ V»Jlj l^Jlj^iA^ jW^J ^'jS*^ 

: ^ V^jISjI 

, ^ <no fie o^ii^j o^-Jt **">- ~\ 

. \ ^ " £ f l* Jy*il J^J Ja*" ji« ~ t 
. \ "\ *\ o - \ 1 o A f U> 7 \jj~- Ol£~Jt •>£ J->jw - 
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3_i ju LA 3jy j_^i a Jii J^L^ j>j» /j->^L il*--' J CjLJjjL*ail «JU> JLmjj 

j^ jLdl J~— ,jJL«i JL*j»( *) i»Llj*yi ^ lj Oi Jdr ^1 oljjiil oU^j4 
J_*0 Jtu-^l* J«-Jj* ^~*^ a"* J J (VAr^ ^j*"^ 1 -ik^l - V* J* 3 
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.Ala LJ^JI j jl^ajVl ^-kj*J ~" 

.JuifU! *l>tyj ^1 Jill JajUj jUSiWI JLSJfl - 
.^l Jill JUjLi t> jjjiSBj Hi-NI j JUfi-NI - 

.^jjaXI dIJLuiS £xljtfl Ljfei J^j ju-j : 1^5 

.Uvklt jjc. a£L11 ^1 Jill .U - 
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,j~» Oi-^j** lSI Oi-) *-i%«Jl JaLJj^l ^-Jj (Jl-T JL>-j] Of J-— 

j» *i*uJl Ju*~l iU^.L yu>| oljL^-ill fyj oi^Jl ^Ja J 3 coljjitdl 

-r*^. "* jU^j J»LsJjM1 ^ ^LT Of > . ^_^dl S^jj ^Lij J^Ljj^l IJU 

o^ _,{ J,L_jy>|l J^U ^ ^ "51 dUiS- 4 ^| j^U ^ U^ jb-lj jjjj 

Ji aj ^i .4 UJ.I ^ty ,JL» iiyc ^ Ijijll liiijj cJlT 151 <if *^d».^L. ^ 
• ls"^ -^V^ ^LsM 1 OH hj** d J»Vjl ij*j o* j ,Jbi Vl «^p Jlljil 

JS kiji ">L^ ^ 4 ^ Oljs^l OLT li^J U.I&I U%JI ^ ^jjtoi vljd 
^ jj j^p gjj J,UJI JT O^i ( U 4 ^ -) tjUT'ltUjI U^J p c^^j 
j* J.LjjMl fc, j4 cJlT 131 Ut .... y.S/1 JSoJI ^ oJj _pj| J^ ^ JJ., 
yf*-. J «i_* j\_«a^ oliU^j 4*jjIjo cjU j Jb JUzJ SiLp 1-UJl 0^» aJL.IT 
^ U ^1 oOaj c ^1 JiCiJl ^i -jJlI _^J| J^ JJjj L.UJI y «^| 
jL^pI ^ jiJi ^l*j 4 f Ul iUjVl o^ p-SJl L* w ^1 oUI>^l ^ 

*J>u ^ -jJOl jf ^ jjt ^ ^jjto. ^ «tui ^u ik^, Sj^ juJy\ 
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\y%* »l4vi Jjy^ ^j ^ij^i J*-* *M> kiiJJs' « iw«j «;ui ^i >di (T-* 

. L*J jjfcH «Ul Wj«l ^.y issM *j*^ J^ j*^' jt^'j u-^* }[^j^ r^" 

• J**-" 11 Ji^ 1 .* i*^ 1 J^ 1 «**^ 
i^ljuidl jiH :L~Jl U^l ^ jU^il! j' iVjfl J^ ,*■ 0^ 
jLil J~— • Jbu iilli ^ t/ ^^\ jl *A jl* aL»N» t5.r> >■ M l*»j 
Ot j-jUJ J~/>Ul jrLilj jU^Vl M* OH *ij> ±*£0" V" *~J J ^ '*! 

u^Jl ^3 CM 1 ^) ^ J^e b " J 1 ^ ^ £**"> u^ ^ 
JLp- JUJ>i J**^ g\& Ot <J^ JJJ-iij t ti^f-j UiP Uja« ^t llL> «A»j 

L*irf Independent Variable jfc— u >iii ^-i v^ 1 * 11 ^u-ijjj\ 
^t ^ iJiPj Dependent Variable e idi >Ai j*^ £^ u^~j 

l-V* <^ oi^ 1 Cm =W-3I «*J1 ^ Ja* i jUl (Op -y f*> ^ ^ j 

oij^ oy t^ »j^» **?" "*** du * °J^" N ■*** ^ VU ^ 
ca-*& ;u of J^^l C^ J^' J^* ^ ( Ujrf J ^ ^^ ^ V 
ljr i Vc. ri J\ '^ ***&* M*^ J ** sWl , * i * i ^ ^ ^-^ ^ 

^1 ^ ^>y jl tii-ll jij^' -^ f»^=-» ^ ^.^ ; J^ ^^ 
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^LJ Oi* Up cJjUdl ^^ ^Wlj ^iiij ^ty jt tfaUll jj^l JL* 4**^ 
' j-^-T JU tit ^ UU*. ^ j! ILwrljfJl o^LJkdl <y UiJ^ll S J>v aJl jtj&tl of 

: 2LLi» ^jsrStj £!-ljdt ±>*j jUaftl Jl£il 

^LJI jSLiJl LA ^jj JUI JjJuLl ^ *gLl f U> Ji >3 L. til 

n v ix \ u - 

u >r a ■ i x ^ 

Lji* U^ oJj vl^. ^ i ^ -jijt-idl oy aW»ll ^ *it ii^^L-. 
LjlT ^Jj-j L$*^ ^_^i *)^o «-j ^ UJi^ Ik* 15^ ; -o-l j UIu-l 
J»Wj^J ji-^' ^LL| ,Aa ^i t JajLl jjj^ Lj^, *iL~. Lji* *k*J iljJ of ji *J* 
oliL-dl «ij»j t j^ill ^ J_*u«; oliUw. ^ka a^U jjp cJtf - lil L«f J^lS3l 
p-' l-fal* J-lkij c J-LT js-p U,Ujl ikJy jijod.1 ^ cJlT 1*1 ^1 »ii^ 
iLJjVI j-i4 esUl Jail ^ J,liJ| L* ,J^j ^1 oliUll _,( IJLdl *l j*ty 

: «JU-i »1* ^i j&Jij aJUi ^jdi jjjj j^iOi 
n 1 o i Y j. 

n \t \r -\ -\ ^ 

J-T J>\/\ jU& £,\ jdl J^_, U^iii klxJl oy Wlj» oliUd jjjtij 
*~-fj -UjJaJ^ C_Cj OJ oliLj.1 «jl_> 01 Ji»-^I ^iiUJj t JijLl li> jP ^aiJ 
i iLUiJl o-J ^ j L^^j-j liJI^l Llj^l of ijf ^r-l>Jl 11^. Js. hij+* c— Jj 
:L 4^ , (^1 On vJ*iL^^I oh 1 v-U 1 i» >Jaii «Ju» of y* dJi ^i s__Jt j 



J.I.I'. I.. '.IJHI.IJ.LI.il J Hi J.I I. I„|.' I I. I l .l .lll .'.|., l|. '.II: 



L*a3li vi.Lj^.0 w_j-/Oj *j ^j c .kai \ « » ^ 0^\ \ = ^ il> jXj UJl^ «j>pljOi 

aJ_jI ^-i lf^ "oxSw^j jjjjJoi.1 JLj-^ 5*Uiil *J\\ iiyo Jtib*- ^ ilJJij *iv\}.S\ 
U> y^-Jl c/tf.W Ot lJl>Jrl oL-ljjJl ^i ^J jj»i.l ^ Jlill J~«. J*» . y^j\ 

oLk* ^—^ JLf- lk5Ui( jlWVI oLi 1 olk-^K oi/^ ty dUJ£" 

..;Ajt jJd Uayir. ti;!) *J^U j-« 5_J>* »jj-^! y-^J ^ J*^ j' J«*-i. 1 /^ ( 
** j ,sl* o»*^l - V-.-J1 U%o OUa-v OiJ^ 1 ^ C?^ 1 uf^y aJ^^-'V 
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. /.^ . . UjI-Cm Ui orjJb JU&-:}|I j( J»UU ^ dUJdj JaiUj JoUUl 

j-*^" i^JHj jM J^ 1 S\ &P ty c^^ ^ <y J,uu "^ 1 jf Jl^-^ 1 
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^yi 1,^1 f u*^ o^jUi j^ ji_^i [ j£ , ^^ f , j^, 

Oy-d jj-\_, jOfl ^ l^ :up lijUu OlCl j i*,^ L^j <J_^J JLiij t ;i1 

or 1 ^Ui (i— j J*^- ^ ^.^iJl J-lljii oVj« ^lai-l j<t ^ ^i*i c i^iUl 
. Jj^ Vj 5>i J^> li>Jl ^Jl>> o^J^ £jy wW ^^^ y i^ i Jr j 
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Jaii V^, Jj^J-l ^j i ^aty j^l JLc ,^U est ju Wljll ^1 JUS^-I 

. ivJi^j ijlaii I^^jxo JoUJl L^> «J 
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ii~-»- aj\j^- oU» j Ji Jjj^Ji J^i JUL j 1 ^ iJ^i ^ l^^i^ij 

i^JJl JaJ-l ^aifcj fLe^l .y :Uw.j (i-ilil ^ Sjb-lj) \i\jJ-\ SJ^jJl ^ jU«J 
jj jLi-» dUA5" t j^Sl fc- -y vVUl j^ <u> Jijj Ji-t Jl (Lpty Jit. 
•^•j UU 1.J Jl ;ud.l oL*£)l Jjj^ ^ ju^ oj^-j ^tu^Jt jr bi"VI fcjU* 
*_**( L^i j^V ii_^ oVU-l aJL* J_i* ^ ^jdl s — Jl sjjU* J^oi^l 
^--Jl ^1 s — >- I il Jlill J~- JIpj ( jjUJl _pdl Js- 1*jl*zJ\ oi J^-jJI 

Jl ^01 0-* 'J 0531 J*-* i5-« • V^ 1 *)J*' ,j» jjp-JI jyJlj cJjLL. -V3JLP 
'/\ i , A ^lll <Jb- ^j '/. \ \ , V fLity Ob- ,y jsiidMa*' JlT \ 1 1 . fl* 
J^iJl J}U- *_djlL. j^r. jSLt, L~ jdO-i ^_i v _ jr —Jl jydl iJLa ^Nj 

V-V-iU f lSjVl ^l-J- Uiy: ji>l J^l ^ jjjj jlsll Jld ( jyj 



•Yio- 



J.I.I'. I.. '.IJHI.IJ.LI.il J Hi J.I I. I„|.' I I. I l .l .lll .'.|., l|. '.II: 



fU»^|l 


XJUil 


iL«JI 


^Ljai ^i 


jablij at^« 


^UJl ^jll 


t^ftl* •lUsty 


\ . • 


"Mo* 


1 . . 


UYY 


nn 


«W 


*wr\ 


\.Y 


\l\\ 


\UA 


^ ."V 


vytv 


\\« 


nn 


\^o. 


^ «o 


YYvr 


\ «v 


wt 


\<W 


^ .v 


vtn 


ni 


\y\. 




\ -A 


VoYo 


\\A 


\vn 


\ion 


m 


VI Y^ 


\Yi 


UY« 


\<\oA 


^Y^ 


Ai-Y 


\n 


Y..r 


m* 


m 


Ann 


\YY 


Y • \V 


mY 


\\r 


A«n 


\ro 


\M. 


Mil 


^Y. 


ATVY 


UY 


Y«1\ 


nn 






\\. - \ 



mi- 

UYY... 






-m- 



J.I.I'. I.. '.IJHI.IJ.LI.il J Hi J.I I. I„|.' I I. I l .l .lll .'.|., l|. '.II: 



L.f . '/.\ ^ V \-*jJi SiVjj ^ m fij JUoT j i L^ ^Ull f-Xi ^1 ^uty 
il)l ^jjj-sall l y^> J* y> Lft Jl j*dlj '/.\ X OjlaL* ^^iiJ lijjOj- aL**» AA pij 

jt Jj^Jai-l JjLAS Lf.ji lJu> «i>JL>- >ii ^-^ij ^U^ 1L-LJI y k~* <ji _,U*I 
Ov-J^ ^ ^ ^t ^ ^^Jl |Ir ^j (J,LJ» JUiil 4)U ^i VHJ.I j flii^l 




J SJ f I ' V ' i ' '' ' "" » 



1^1. -j_c jior. ^ JUU j ; \ . . J vjU* >u; ,/!>; VjlIJ iki; ^ *v> 
VJUU ^J JLSU J«^« (j-^J ' I-jjw **i* j JJLJl* ^» jo^bi* JCw» ,jy 3j jUil 
i \ <\o"\ ^U Jh 'J^--l J» V-^j f^Vi U.UJ1 flijSfl ojuSjI iiUJl 
i (v-I/Jl ^A* ^ U £\\ \ A o-'J iWtJP'A,/) M 1 ^ ^°A 

. Joij y.o , \ uyxi. ;a.j o'>-» ^ii> *Jv>. ^ u a 
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Jl ALU, IjiA, Sjjl^l 3j jj., ej^ i^ UYY f l* JU, JUy- ^1 V^-J) 
< < T ) J^ ^ uUl ^1 ^ dLJi j ^jl^l J^Jbdl ^ ^1 ^ of 
jJU- \ AVV r U U^M Sjj ^f ^ 01 $LJ| j,^! ^ jU j^ ^ jfc^ 
4a-l lil L.f . ^JL*L| cr- J^ f ^j Jl ^ O^ ^LJl ^U Jbliu^l 

■ J*f (iJj *i* £i~~i ^LJl »/ill Jl -kLL^I 

•^J^^i 015LJ ^ J^> J Judl 
>=>» V ^ LSiJlj HU Ui^l ^ jj.1 j&jl Jj ^ , M ^^ 
5^ ij^, ^15LJ| L^U^f ojLitf j^l^ j^ j ,515^1 y ^ 
O^i ^L^il f U*^ ^ oii Wj %j ^ ^ ^ JU ., ^ ^ 

^ ^ jUil fr, ^i ^ aajl ^J V-JI ol^Jdl ^^ ^jj, ^ jL *jUl 
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VVSL^JI l^j\ oN/.^ c^L yidlj JjSlI uui ., •*>- f ^^u 

^ SiL ^ J 1 ^ ^ 0- (-M o^ ^h) J^> O* t^ f 5 ^ cJ: olt)l 

LL5 ^J J^ f o"5|j-rf. JjSlI S^kdl OlSL- abjl ^ AM r U j^j ^ Ao ^ 

f Li •> ^ U^UJt oliLUJ ^f Jl ^1 ^ J5LUI ^ J^ oi dA^tj 

- t ) t (A. . . - £.. .) i (i,, . - r«. .) t (Y,. . - ^ . lt) 

f UjS/l -^ Oi*jj JT uy lUliJl oliU.1 Oli j^T j*s. j( ^jL-i. (A • .« • • 
OU JJJ.IT . l ^\ ^l^ii ^Jp _*. ^ _,[ ^ jL-i. Y : \ L^ ;l~JI 0j& 
_~ f ailUl) ^jL^ r: \ l^-J 0j& f li> ^ j^jj ^ ^ auuj! ^uj., 
5-*J ol uh *-UUjl oliL-U Of Jjill jSo:. U* S JJv:4 c (^^1 ^Lill JLp 
N : I' ■ J \ : T jh : Y ^l ^L-i. 0^& f ,_i Jl ^-^-j y Jl, Li ^ 
<UUJl Jj^ill J*>U olOl oy ^--Jt joJl jlJUL. ai^ ^ jydl i__pj lit IJJLj 
oljjoJl ^^Jp \ j^J Jl ^U ^ HiLUl ^LJ n/I *Jlp Ui o^jl; (it OH 
.(j£ilt J*t J -jdl ^_J| ^ull Jp Jjjjj (\ . . t \ . t \ ) ^ijU^LlI 

Ot ^-^J sZ~&. j\*Jy\ oUj: Vj\JL* J* x^Jj Hi Jit l^_j ^Ul ^ Jl 
L^>- ■> * «-" YT J-T OlOl ^JipUjj- Jl-t^iji liji- '/T ojlJii* SiLj JJjw 
j-.- U. ^jAp p Ljj « Y • JS" */. N Ji^_5 t- To JS" OjipUii "/.Y Jjul* £)lj 

• Oir^ 1 i^' J"^"- ^-^ 7.\ 0^ V^-^*-* ^J ^ ^ ^^ (4a« 
J_^-*iLJl « J*iu ajI ^y* ^j^jjlp^lJl ^Liil ^IJb^u-Li jlxi Sjj^-t Siii; 
^.^Jl JjLa* X^Uj i_-f J.I ^j Jl Uj Jaj SyLiill j-c L^i ^XJi ^\ l_^_Ji 
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. jjd\ f Ijjf ^ f^J >U ol4l l^i jJU oly»li> - \ 
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vJL_va5l ^1 — «£ jJJi ^j c a..^ ^'LsiJl oUi ^j jLJdJ f L*ll »l4NI 

CJliT ^J ' ^•jil ^LmJLJI Oly_o. jj^ ijLvSU JaU-ji. uL> (j\ oU=Lu» jJkl 

0-* (i j jl ,_r*-*-*-' olji^Jl Ja_^j^« V; — -oxJ ol_ji-j .^U J*-^ 5JLJLJ1 aJu» 
\1A. Ji N^Yn j.* UbJl 1 _ r _*jJ-l olji->J» ,k_^p (J i \1Yo Jl \<\V^ 
r^J* *-*->! (jU ^1 Ja^ vlJJi a* ^^ .^JjJl JL& VAa . ( YVU U*j 
c jlaJL *J_^idl ^UbJl oU^ <Up ,^uj ^fj j_^j otj^-J* aJip tw^jj ^LJ' 
j, — ^ JjS/l ojkU 0i» Olji- jJ- j£l Si^L olJa-jJ.1 .v-iUaul cJlS" lij 
j/jl ^jj ^tw^ t"Ao . <_<^lj \VU UJdl ^J^ jjjiu- ^ fUjI oU^I Jo*. 
a-JUHj t JjSlI ^^ J-\ olji-J\ oy '*!*-* j&\ 1i-J\ Jar. o jL^L > <\vr fl* »U 

JyL* Jv-» J_j^^Jl ^j A-JUl ^-^-a^ olji-~Jl Jl-iji* ii«5>- ^ "WA f^P »l4 

y *Ji _♦_■-'-* ♦jj—^' oLiJLjJJl »i_ji> Jbiu J* otaj^ J jL-j 7-jjW iJJUPj 

lsi> ji ?w>ljl\ -j^j ; + ++++ + ; JL. U^ 0j& o-^l Oli fUJl 

.-— *-^l 0y **^" oljiiJlf Oil . jj^ty f Ull ^ U-_^ {J fAj Oy 1 * cs* lij^i 
>.Ui^^\ {Jls- ^_srjj J-AS.:t lSy^i\ olk^jdl Aijyt. jiaj Of J>S.j 
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. fUll 1^*141 J** ,y *-a!I Cj\i\j£\ Cj\mjA 9y^ ,y J-iidl ^Jt^W olw^ll 
jJJj Jjo LpJlxi A-»y *j (^j*yJI oUjjil flAA^-l *iijWl »JL* oljk^ J ji j 

Ja^* J-^ 01* (^ ,yj . l^iUail jjil aJjJu j JaiLl jlJbil JJL^J ^Jl C~jl_ji)l ^ 

*J j4-~o or"j j^ar. *_JJl oJL* i_ij_iu IvAiPj . .» t f *J ^y v_~T y ^\ y* L» 

l^j^l ^ ^.J JtyLy- j_* _*. t f JJ" UJ, A,jJ. J 0!&S\ -j^Soj 
oi>i Ij^i . (ol^_~Jl j-4ki i^JJl ^~"JI jy^l ,y»j) *v«-» *~*j oi>i J"^ 
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o • 



J-»»s~Al ^ hhill Of dUi (j^j) >v» - (OljiAl) JakiJl tfilvo^) ^ 

. (OljiaJl £• '*i\Xs> JuUJ 01 

^j^ ^ jlSj ^ Lc.j J_j jkll ^jlIi ^JLp i. jJ~I d» jJi»- j!j& U-jj Jjyc* of -f 

«JUy Lj> ^jJp cJUd^-j Oly ,_,»> j*}\ C-jilf J (<S jUflJl) JjJl ^J v*^" 



J.I.I'. I.. '.IJHI.IJ.LI.il J Hi J.I I. I„|.' I I. I l .l .lll .'.|., l|. '.II: 



J_*j L$j jJl>- p-iy t)LJ A-L jlU ajfi— ii h^ IjMi ii>jJ^- Jl*i>-1 c-j^p li^ — >_j 
^ . . . JLJJuw UJL*P 4*ti C~i) (ii (JlAl J~~" u^i . 4» j^t Oj£j ilUi 

Jjt j^val->.j Jjii 0jS\1j <_jljyN^ V" 5 0l» ay \ . . Lj~iil lil U '/.o . 

. Jaii oly jAp C-iii lii _fti>-i 

: cKwkf 
. /i JU Jit Sj^j JU&-I j* U - t 

. ^l LiU %Ut ei^j jLus-l j* \j> -._> 

. 1 c 1 t tf tX 

: £-J-l Oj«S - > 
•joN* _) S^ \ . . vii>L.i ^ jlj-IjH i^i 5y 1 . . y»jl( ^ill \i\ 

•pp ( jjli^*^ jujJj- i/jf ii->jJL>- JL*>-I 01 J »-*Jl (j-^- *-'^ : ' *^»j j 

. «Jb- ^jIip L-$i* Jj-Ij Jj OjJL^- JUi>-l >L»jft l^J^- J*3l£ Uf.,'l»U 

: JLA* 
*Lp yL. J^U- ^rs^i-'j i^UlJ ^jjll r^^l oUa—_p ^P -L-lji jy 

-no- 
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^^J i_JLiJrl i_~f-~-J Cj\j^*m I ^j-i - A-JUail Vf-*-"-* ^J-—." ,j^ J* 

c£^ *-*»-3 Jj-sJ^l jy'Liiil c/VUi-l ,y> Ui <-*jjJall »JL» ^ ^ylT jjJo ju-jj 

o. 



« . • "" «■ ■ 



1. . 
t 



1 » * 

V 

« , • V — ~ "" (i_JUol^*ll v_~~">o) ,J> 

\ t > 

._i ^IjjJI jf .Jil iJrl j( A_JL*Jl t_~~.-~i \ — *I) oVL-*i-VI OV-J i^^—ill 

. f \ 1 - « , .V + • , • i + « ,• o 

oi <jj> fJ-)\ t _ f JUi II- uu j_4 k— ^ "\ ^J <i>ju; of J*^l -y /"ill ulu 

. villi «i»0£ ^ Ay- \jZy {■& H oUUl 

: i^jjali Oytf - Y 
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n 



- C 5 -) «/• 



i ^ i 



: JUu 

J_T c-^j ^jll fli» gJLa, ^Li-I jiLJl JjjJrl Jl o>J ty 

: JLi US' Oj£i~. ^SbJl 0i» flijSlt ^ ui>r jj 
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I* J?— u u^*» -^ S-Hj Si> vjl iSj 0? JjaJrl tJu ^■^uw-j' 

- "1.1 ^ LJj-ya*. JL-Wb-I 0i» — lSjL-J (JJJJlj ^jOJ-l jLo-l ^ U> 



: ^yl US" Mj^r OjScJ oNU^II J>1 J* J_^aJ4 ^ gJ-\ OjJli 

* r i o -\ V A V \.v 1^ . HOMprjJl^JS. 
^ t V £ "o 1 " o £ r X ^ 

n vn vinnnnnnnri 

«• j_*jt ji »Jbj-*5L« dlj^.j c JU>-V Aij j>J^ >-*j*j Aij>Jl IJLa Ji*j 

viijJL*- j'j-5^ ^j-JAij U^j-i- AJUos-^ oLjojj^I J&\ ,y -\»-l j J*j 

L.I ^ JiW Ja'y j jua <i»M Uli* OvsSor ,jc*«~i J«* ^ Oj^j U~>- ii>jJ~l 

;>.ulS Ul*L£ L. \'a\ SliU- J& . ,o) Lijii 4jjL-^ U* oNU^-Mlj 4 ,jH» jt /■> 

^ ^U^ ^-UUJ* oVj JUi-l j v ^jl^ ^Ti SaMj JL*>-I Jl j>>- 
. Sl£js« S»VjJV jffci -JT ^ .Jl» 01 Vllt \- - > + V ty J^j 

o«; , *jy; j ^-juWj j^ w^ f u*~Sn libit jj ^ oir ^ 

. w/ Oy j/aJi ju^Vi ^j oMu>i o« ju» J^J» oii Juki 



-y\A- 
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\s J*)" ill>la£>-M»| 



db^y— till 












* i ^ 1 r-^ 1 U* jf> JUtl J_pr j OlSCl fc^ ^ j£j-J| IJU ^ 

^ ^ ^1 sj J-l j^j . f Uu-Vl -^ J^ JT r L.f Wljll y'ljOll J** ^ 

^ Ji-ty oi-^ll ^ ^iljll ja_*)l j_^j jLu^l I^jloJl ^ ^^Ji ^j^i 

iij c jf^Ji ^ ^jui ..l* ,l* o^r ^ Yi/ j, r j/jji ^ odii, 

Jj^ill 1^ all Jl J^- ^j . {ofi) ji\ jf (i/) ^ JjVj ^^ ^ 
: ( oVUi^l r) J> ^ ilU* e^l j| ^ ^lJi ^ \j^ 
^ f> /"> j» j> ' -j. 

f> J S> j> s j. 



s> /•> 



^ 



w 



yf J 3 



't\\- 
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J.UJI v^H O^U J^ ^ J^j l, o^lj ( V) ^ Jjnjl ^ 

L^j ^ ^i ^ -j, ^ ^ ^^ ^ of j^^. ^ ^ 

Y (u- + u") - Y^ + ^Y + Y^ 

'j'+V/t + V ^ + u- V>i + i^ 

: Juu 
s — >» : s-*jy jJVj' : jyJUL. jl>.Ij - j_a1, ^ - Jul*! jbr^. ^ oVU^-Ni 



-YY 
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M-.o) i<.,o)i i(.,o)^ t ( .,o)x. ic-.o^o n<.,o>-\ o ( ., 0) 
_^_ 1 lo Y. U i ^ 

^ TI u TI u ii ^ 

•••n -,-u <,m .,nr .jn .,.<u ...n/ 



: Ji UT fay^ jCi J*, i^j? ^ gfeJl *Juk j 




JULf ^ f xp <Ju. oh *Lf dU» of ^ ^ jjfc, e j jji t } 
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j~Sl\ fb»* 0? VJ j^c. .k, jdl J_p- l^Ji^ ^ ^^j gui oVU^-^l of (V) 
^l Uwullj j^TA!) ^oJi a_^ uiiU ^j^ ^J| Jul^i oli 

OH jLiWty ^jj-l JUs»l Ji LIT J^yU ^ (OlyiVI) JU^ll aIj UT (i) 

. ^liVl jt jjS"AJU JiU v^ J^ Ui oy~Jrt 
oU. l _^> l_^4l ^Jll frL^II L^ fj _aj ^l UjbM ^ip jlT ji I ji*_j 
4L^ -^ (I ISfo • , ° JljL^ IjjTi ^jJjll ^ Of Jl^U /i ajJj- v^V 
jjLsJI JLc^VI ^ j>Jl lo_» j . (j^Jdl v^ 1 J^*^.l Jbjj 0;** ,jSij j v-" 
L^ .kJi S^_J \ "\ 0^» iipf fc_^ ju> Xj£a ijj \, .. LoJil OIS" lil ^ 
c.U-ij aJ jj oLij 4_~J» L^j aJ O/L— L^ <\ i t i^ili^l ^ UjV jf OjSL- 
iiM_,t *J% 1 ; ob O^J LfcjJ r \X t ^.jJjj Ob i Lfc a! OjC- m 
jir^s— . J^r^-f ^ n oNjf *~>-j Jx-wij c-ju LfjjJ "\ t c J^jf wjfj OUj XT i 

.Oil) LjjJJ jj»*)j iVjf C— I^jAS 

{\Hj «-*» u^J^ ^ j' W*V lo'j& WJJ* jUa-"Sl» gj^ Jit 

^ ^» *i( UJbLl j . »x-Jl JUkty oli ^ JU^V» ^jjxlli ^Vi-I JjUI 

q-^ij dJJUj Ljly^jC. ^ty ol* OjjlAl li| £J>Jl I J> Ji« JU-ji Of i_jwJI j-» 

i; 



-YV\- 
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mv-t« 


^»4-A. 


^M'l-i* 


w*-r. 


,HY1-Y. 


H1HV 


rv,. 


Yt,^ 


YM 


rv,. 


YV,o 




YY,i 


YY^ 


Yt,A 


r.,\ 


M,1 




^,v 


Yr,o 


M,t 


YA,A 


YYil 




YY.t 


YN.t 


Y«,Y 


TV 


Y°,Y 




.M 


YA,t 


Yt,- 


Y..Y 


YA,n 




n,A 


Y\ ,t 


Y\,V 


rv,n 


r^r 




rr,i 


Yt,» 


YV,«s 


rt,\ 


Yr,v 






Y°,A 


Y \ ,f 


Yr.f 


r>,\ 


Yt.l 




Yi.r 


■ UA 


' y\,-\ 


' YA.A 


Yo,A ' 




\Y,A 


YY.Y 


Yt.V 


Yi,Y 


YY.l 



: JUl _pJi ^ ^l/; J j j* ^ i**^ jSo: f tf,Sli ,a* >j 
n rt rr r- ya rn rt yy y« u n J^s-^S 

Y >*» ^ l o T \ Y Y A l \ o» >uJ aJL* 

■ 




^y.j J* &jUl jlkVil OUiJ ^ jl -£sJl gjy&\ 
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Y o,r djZL-*. ^l—J-t Ja-^-jil o-_— lil a_)UU oJL* J_i. ^j 

U-* u^ 1 «-*l» W** L«0>". J-i* p-aSU «1* Out?" lij < * ,r i$jl*U •Jl^lj 

(HO.? l^> ~ ft-1*^ lij-JaJ (SOjJ ^Jrji J-A LiA jjjj (^JLJl J jU=!lj 

J jjai Jjm j^2 4_*Vijt cJLT lj^ Jl*ill ^j^l lie, ^ ^jjj J jSOr. JUi-1 
*-**•• ^ jLk.Sl».J»_yL- cjNU>I ._iL~J- L— Uf Ji£ *it illi ^i JL*»M 

Zyry. JUXP^I JI'JJJJ Iji^iPj SU_/4 jt USIj l-jL-I viU !Ai ilL* 

0V> L«li Ljaii> ^^J ^ jsr^j.1 jSLi ot ^ ^v-pjl ( _ 5 Jjii t «j jjjl |JLa Ji. 
"Its' ,jip .k~» jdl ^jS- yUJ.1 J__»j *j ^L»X« Sj^sOJ Li^ij ^diLrf oljljixdl Of ; 

J_V» L^iP jJ^ JjSH : J^Jl ^ c&jJi c Ui y» l|l,yL- ^ jU^I 

J^jiaJl ofJ-il (jJ* Lf* (i-*"^ ^Jlj^P Jj^aJ yjl J>«lj«Jl ^ hj\lb\ l& jJi\ j 
.jyAt-^ iUUstj ^^1 oU.U>t^> i/JJU-v* V^br.j Ja-ijdl J^>. Uk^» oljjJJ 
Uu jjj ^aiLJl jlia^^l oLf pjy $ XAfi IjyfiJ <^f- jiA\ ^ Oil 

«-h.:v JLw^-i *-jj y »jj-^» i _r-> jt i jjl-Ji _p»Ji ^jl* Jj^W* *^ tj^ ^j'j^ 
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j\ ^yjgji ^jjdl LS *_-o s-U^-Mt ^ gjjdi 0* Js. j t j5LiJ» ^ jjj _pcJi 

. JOiAl jjtoui.1 ji (ytjjJaJl ytooil <dp (jik. AltoJ ^jj ^jjl yto^dlj J jcA\ 




(^(uJaJl (j^tAb 4sW*j ^jja luJL» yi Jjji^Jl jlk»")U uSjlj£=Jl QjjAl 

^ jlLs Jy>Lb i^l Oj-£j L*~>- 3_J'yJrl oL^ljjJl JL£ ^ *j( ^jIlp JLS'tdl 
JI v^ JjjWI iSsM ,jJp Li jlj^I ,t-**J« ^ jjJ Oj& Ot £jil ^ AiV» fi\ 

oL>r ji o> ;> " "L^Ui,! oL-tjjJl « Lj j^J cj\5j>- ^4*vaj 1 .jJl 1j j»J1 j- «^l*» * 
^j J^Lj^I L_j»lxjt ^JaJ cS^iJt i_JLM ,_j» JjliS" j oULJl ^ UjjPj 'j'jJ-' 
»jj_si oLiji J Zxjw jl»Ld »LiJtlj jjjil ^*/" ^LsTj t aUL^* !L*~i» >_ >jj£ 



-YVo- 



y.i.i'. i.. '.rudi.^.Li.iu ai.u i. i..ij i i.i i .i .iii .■j.j i. Mi: 



ylwHMMj 






Hjj^aj 



J-*" ^ 0^- l*<— » J&l *JU „i jU^l of ^./w ^U, Js. VJy 
0j-& Of ^ 0i ^J.\ u;i g jjdl i!U ^ S^J J& ^jty iOc Uij, UJ ^ 
Of j-£r "V ^j JA\ j^ "^,y i , vo ^JL,j) 0>iC 01 ^C^i IL.IT l^lijf 
oV o^L^-l J^, iJt J a 3\ ^jjji ^,. o^i JMJS' .Jil» i,va 4L* 0_£> 
. bldl flijSU ^ dlU, f _^ V j>^\ ji g jjdl U^ ^ ^ ^ jl. 
J-* ^L-^J-l it^.jj.1 J^>. L^j^j ^ j^j ^ j^ ^^ ^ ^j 
l^lWJ ^1 fc-UU tty* L^U.1 JJ. jA j*. jf ^1 ^1 ^ J^U 
oVU>-l Of jA* JUl j£jj| ^ L^Lijjl ^jui V-u-i 1 .) ^^1 c^ 

OV-i Jlc-Nl gj/K --i^j JjsJj ^jjjt ji>cj. OlT llj i-^fc^l oji hi\jH 
. o^/U^I Jf £. ^i)* ^La" ^^J.1 c-* WljM U&l *».LJJ 
<-*-^ >ty (ji 1 -^-' -k-^Ll Jj*- Uk^ Jju*1i ^j_^ll jo^> Olf Vi_j 




>L>" 



-YVV 



iw 
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>— AjA^Li 4_a^Pj ,«-*~W f-Oj*^ L5* i5 ^ Jj: - -l 3 -*"/ cSj^' ^svals* iiU*j 

. i^jLuit (Jriy^l «UJ Juw>j Ja— j^ll Oy *3j 31^-V—A.I «JL» /y '/A a if -^ 
. jjUil u>l/^ .-JW»f s£Aj* j Js-jd) oji^. *>-»-ll «Jl* ^'/.^.V of -r 




&^<i\j&xJ&\JiX'&j& (Sj\j3.\vJi>li>*^^i*^ 




■'*»*' ' 
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.(^jL»i.l Lfilytlj ^L-J-l l^k-j^» UijPj J Jssb,\ gjylA q* v.jji l^ujjJ d^ 
^jiJ AijJb. J* JjaJUJl jliuSlI ol^L. ^liU Jldl aIU. ^ JlAl J-- JUi 

^ tr*^ 1 tj-^ 1 ,^'Ua*- ^jAp *Ljj jSOt.j . IL^ t ,V - lSjUU U^j^ J 
yjU jLkoU-U^j !■>! liiJdl J* Jk..i..,>.:.„« ^1 jlkviU UUI cjMUi*-V £^ 
- L^*^ \ o, Y" jj-* J-*t Ja^ V^ Jsja*- (JUi-l ity ,j- >«jlU jL^s-^lj . Ja 

: ay ctlljS" (Y o,r > J*) ^ Ot <jjl . , o 
Yo,r ^ jjjl ^T ijS— JL^-I ot viUi ^.j .,o - Xo,Y'<l') u » 

. L$i> lit IaaS" Js>jJL*> jL*i>-V L[_jU—« ■U'jj 

: ty ^Jtf" 

:S& h\^ i £jij '/.-\a lSjL-j ( i^jLj" '-J'^ + -ia~<>Al) ^^ Y ^ (-A*-^ 

y.-w-O^n J»> U)^ 
^ u«i jt JjL,j oyjU~ o&M 1 ) '/.^° - (r,n J* < n,Y) ^ 

jt ol_j j ^jL~ olit/1 iJ^J) . , ^ <\ v - r A,\ >±>\V,t) fJ . 
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^Luil 


gjdl 




Y<\ 


Xo 


*«** Yo.r^Ji^ 


>n 


\o 


3^ ji \o ? r^ jvS'i i> 


n 


rt 


rr.i - :n oy J» 


iA 


iA jl iV 


rM - vn.v oy J» 


o . 


o . 


TA.Y - \\,i Oy J» 



: ol 






/IA - sj + -*• 

7,^0 - ^r>f + ^Y 
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-» ' V ' f fs* ,y ^ ( N ) 
: 0" J^u" «V o^Ua-l j^i ^L. (V) 

^Y + ^ --* ^ + ^ -* lr --» £-v t Y ~^ , ~' 
^ji ^jJ Lji* y»h. ...)l LajUI jJUr 1 ol jl»j 8 ,,;J-» Ljy u^tli l„i\i\* ^ (4) 

: dj& d V oLjJl ^. P jill lift ^ OJbM 5jl_j-i* <UjP J X_>*)a«Jl 

»j U i 1« On (o) 



-tA»- 
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l^a-ui Jjiaj CAiplt £l jjI - 
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jj& ^IsJl J-^iJi 



t _ J Le Jj^o>JJ iULxjS' oLjJI flOAiw-V AiJbs»il f_jl*Jl ^i O^LJl U*1j 

_ r vi>- ^j_* iij>-LJI ^OT *A& l^i» liiLi* AJlji Ji» ,J S.sJl£ Sybils (J_^>- "-^Lrf 
i3yCL^J j-£ J—** Jij^i LfJrU- jl 3jiUl «LiljlSL«l j_j-aSJ ">L«Ui. Ij*3>- OjJbUiil 
L^jojjJ jl >, j Tw , : . U vi~>?- ^ AijiJl ObyiC. J-a3 Olj «JW» i_...,>o jl ^J_^» Wj 

iJli^l oUUl £_*■ ^ t j J L u .IS' oUJ Of J^iil jSU dJJi JLpj 
^-ya^iJJ 3*_~JLi L ft- Jl & :QS L^j> ojj-i^ LjIjX. a-juS 1JLa>-I olj-i- ji J^yJl j 

jr ^* &jj. ^\ oijjjdi *iu ^ ^ ^vv cj^ 1 ^ r^i y^ 

ji£\ oLjLj ^yle JjvJ-l j^c U5" c oULJt a**- »jj pUll l^JbyU ^y ibyU 

LjJLuJlj *_JJLU CjUU* frlj-Jrlj t Oby-iil jaJLva^ J »s- li^l>=- ,y> "^K?A& 

jSLio LA}U ^ gJLsJl ^ vi^-Ul J_v*4 US' 4 Lvi jjSl ^_^^ ^Jidl _, 
J_i^ jjuJI S-JLfJ'iAJl oLr*^I ^ \jj£ r-^* ~*~^^ of ^f -^^j ' f j-t 
^^ji Jji-p 1>-Lu^ ( _i oLj^ll *l «J «l jL>iJl jj*' j/-i (j-"* <-J ji^a>-l i^~~»\ jy\ 

<ui)l Ijji lJjX? lfjbyL» ( yajUa» : - Ol iijdl i^w JliP JPf*l ^* • i ^ 1 * J 

^J jLi-N/I J.&:. J-i c JlSJUp J^UJl ^M JUIjjJ JUL- ^i ^ tf j SyklUJJ 

olfrUto-"^ j^—L j-jLSIIj ULcil oljj.JLiJl i _ f — J j ^-ci» J-i*J *-~»J> ^ 
. Parameters <l Ui ^ — -i U-iU ^ii ^j JLp jIL Uuj Statistics 
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ji JAjJl j-^aJ-l uSj^J. \JVty ^Ji V A_*JI 0( »Ji-}Ub jijJt-l j 

J^Uo illi^i ^afel IJla viiliyi. J& 4L.U 5 Jr ^ JiJ ^ l$j^ *^w»iJ L^Ltc 

^-vaJ-1 3Jl>- (jJ L-jjjjJiJ ^ JLtt (L$^=«j- yw» *£j) Sjyll.1 jf eJb-jll iJullSj 

. f Idl 

fj_j j <.Ua^i ^ !Aii^. uip ojU^Ij Sampling oUi jJlp j^W tJUali 

i 

(Case studies *JU-i oL-iji) ^J* jlk. \s\j ^\ ijl^ 
Universe £~**4 ,y v^^' ^ -^ *~* c?t of y api^Ji «jl* J jTj 
oxc-i jl\ /Ui _, 3 u*S/i ^, _sUUiS3i v.jJr\ &. 5jU ^ Population jt 

Ijl JUdl J^...« J^-j tlTjJil oL-Jl jl :u~Jt oli fr Lity JS* ^ c~5iil ji 

OL~L~» Uj*> Jby j Sjj^iJl UjJLir J^'j-* J*-' ,y* "-^J./^ oljL^-l ifj& ^^ 

r-L-*-^ 1 o-rji -Y oL-LJ.1 -\ ^ J_i>- J& "j^ cAf ^jt .jju-tf o/j ' 
L^JUU jl ( j_^ i*-^^' lj"^ ^* ;: ^' ^/^jUajJ-l oJLa ^ S-L>-l j IS* ^jaj-.Jj 

»jV_;>-l ^_tt^j>- iau«<jit ij^iw X-Lt- jLtil U — - Jf j f>-i~ J '^ ■^'-^ if^ « — > jjcji > 



YA<- 



J.I.I'. I.. '.IJHI.IJ.LI.il J Hi J.I I. I„|.' I I. I l .l .lll .'.|., l|. '.II: 



Lil j oljU-l J& J-.LS. J**- t\j*\ ^jfviil <y ,j4 j**> JJ> aJjj ij ^jjJ 1 
^ySj;. jjujl JL^J Oj-^s J-» a-*^I Ot J,t JJ ,y JjLi'yi cJL* Jij 

*J Ufi^ MP *->j x..,k^..J Lf* L. Jjajy*- J* HiJbi -UU ,y ^j^/l oljlJL£l 

. \#A JT ^y cjljIJbi^fl ^lij i>UJl ^y 
CjI_jJijJ-I (Jjl A '..nil C* i^-^ca-j (^Ul L_^>bil **arl .AjJI^ HlL~« jjiuj 

^ o-jjyj.;H «jj-/» ji J^—*" *Jy> up* v*y C*-^ liU L^JI jJjull *_— ps-I^JI 

^jj |jd»-*«il C-J j^iill J-J- n-A ^ (j-lp ^»^M j V' t j 01 AjV <LoU O^laiuil 
3LJU- l_5 ^j Jb»,.:,, >.J Jyii> »Il »[ oljL»Jl l/^J j' olijjJJjll JJj C~»JW«Ivil 

... oiCJi -^ IpUu 

•j* 4Pj*h£ c—sJj oULJl ^ Xs-j*£ <L*iJl jjIkj <LJU<»-'yi jiaJl "Lfp *j ,y j 
jJLi <lK £_*>*-JJ Uif ^.sdj 0t v^ ^ ^JO" M 1 ^J^ u^J ftlje-iSft 

•y L^jljkil 1^ Ul j Jt»«i~oi jJLii 0^ %L!l Ij^ta- AlljyL. a jyO& t*^' (^ ^ 

Ijla tf JJiJl «JL^ J jL4 of ^o-Ul JUij (WL1 bjJbt ^U iJju" ,1^ ajI^II 

lil "jj-ill" ^ M 1 «-!>■ j OyO OUJ^ lil-il oL-ljjJl *JU ^j J\-*>-f 
fi-i^^-l l> 5or "iLi. ti^r-JaJ-l Olj-oJl *— ly ^J 1-i.^l cJl^ lil JU-l vlJUaS' 

-YAo- 



J.I.I'. I.. '.IJHI.IJ.LI.il J Hi J.I I. I„|.' I I. I l .l .lll .'.|., l|. '.II: 



"^_iiU-> cjIjl»-j L»jL*Lj jiJUil J_£ *~*S'' Jjjx-*ll cjIjUjJI k<Z> jil IJ-* <_y» 

: OLwJt ,ltl 
UkJuJbi ^aS" j iUjJl 1^ t-^^-j ^1 UJLiJl j! a^» jli>*^tj JUoSj 

^i Ua^ t_^Tj fcjjl Jb4 JJ "LpjJjVS liaJi «j_J-*aJ J^V 1 J ^" l: ^ llL^»j 

y_t4 ft^oj !)U 4T AA^twil AijJl Jjtf lJJL* ^ jjS yJ- <ul* i_Jjfj JUJbJl 1 1* 

C-iLf lit j v 1 ^ *L»-ty •*>-' ^ ^J 1 ^ '^ ^'^ i>* ^^" ^ '^) P ^ J " fy 

k~* ^ J^vJ-i ^Jt. oj/ b^i ukdi J yi&i oiJb-_pi JT jll.'yi Jat 
^ jlS"UI j* juN U pBj y» U^lj^l ^h\A\ J Ujlsh jjJI ^Ij^l oU-Ui 

■ ^ 
^UT 4^2, ^jjl { ^i J "iliu* j^i 0>-C U,LJ oNU-l JT ^j 

-YA1- 



J.I.I'. I.. '.IJHI.IJ.LI.il J Hi J.I I. I„|.' I I. I l .l .lll .'.|., l|. '.II: 



l-^J-JJ ' <*J j>l_*Jkl Ol.utll fl_J!U>-Sl ilMJI ijjb- l lfi Ljlijy ^ili* [pJ 

jLil\ J~~* Jip j i Aiilt ij-^j <_~»~Jl '^jjl'j *j*J-I Oy l^Ji* ^^ ilU*j 

<L~lP L^JUiaijj \j>t^i*t» ji- Aijjjaj jjjS (>J!^>- oti AiuP jbitf- Ji ,j5oj IajL^^ 
>__—>- L*Li]\ j»_«j>ijJJ L~*J\ 4I1J! L< k*J OjUdj . JL»r J^-io Sjl^ 5jo«v9 
L. *_»i£ j-« '/ X L4XI y X-Xi* C^-Ul J-aju JLii LgJ jLiil ol jL^NI j ji 
lj-»«_*« ^J 0-»Aa : »I-«>l .r^ A*yr ■>* 7° ^4~**j Ai*P .J* ijyw ,p«*H C»>»-j< 

oLSJ» ji oLS jl ^-IjjJl jl i/1~jnJI p-J*y *-»a^ fL-Jj\ Oi L«5" 

. olijxJ.1 kLd' ^.-^ ^ ^ J 1 ^ 1 ^J^ *y>j-^ 

: UUil Ua* 
^-dl 1 Lull j oLijjJi ^ Jjux-~J.\ olji-iidl ,jy j j^iJl ^ 5 jUp y» j 
J^wiJ-l k_~JW«Jl ,y jJLj l j-£j J . J^tiJl ^aJ-I J>U ,y Lfit (J^^iJ-1 j^Lc. 
. ii _j_^. jjp UlU- J^UJl £*^rl Uliu. 0? CUc L. ^p ^ ^Ul.» Ik*. JLp 

tj-*yt.l \j jLs-> jl UlL^> ji Ljry \-j\ _^-*j L-4J*i ^--t'J' jL- j^l IjUx 1 ^ (• J » - ^ 

jl f- L?rj^ i_U»Jl J^i ^ij^J t*-^' iji^J ' J ^' f^* " vj^ 1 ^"' '^* *-**> : i J 

SjjjL Ld-I LJ'i 1_^iJ* Oj^> lilj i UajU 1jL*j a^l^I ob^L* -jjUJ ju •yJ^j 

-XAV- 



J.I.I'. I.. '.IJHI.IJ.LI.il J Hi J.I I. I„|.' I I. I l .l .lll .'.|., l|. '.II: 



Ji, >i*)l ^ U.VS- OjS; UU-f j^| of J, t IL.1T Uj a, j^ ^ j^i 
jf S^U* oULi ItU-sj ^J| J^jlL, ^. jt l^ ^ o( ^ L) ^ 

f—S OJ-* ^JL^ ol~*ll jL^I J^ viJLJjLJj o^l ^t ii , ; ^]| 

. ( _ r A* u iJl jj>xi5l L^-stJ 5U-U.I iLe^^ 

^ ouC^ 1 j-^ *j^ ^i j jU»vi OiH s-^i o£j of v^j 

*lM ^u:, bo* jU-V» ^ Of ^Ui vJlkt-j UJ li ^JbJ c^Ul y& 

• W> JW-I ^ v^ji ^ M j £*^ ul^Ul oljo^ 
* V pSUdl ^^ j J^ UU jf L^ r Oj^ Of i^ J*^ V j LKp 3jv *S, 

jl L***jj ^1 gjLaiJ j oUUJ ^f *_^S ^J*^ L. J^LU ^Ijj jup .^ 

*J* ■ X -* =JU - 1^" -A4 ^J f^ ^ M> ^» j^l jiUw oitp'j i UjlT jl 
^ J^_^J-I ^j i^,\^ jf i^^, ^ jp, j^j j( ^| ^^ j^ 

UUS^-Jj obj-iJ.1 ( > J uJ J j^jll Ojiw>j Oit-Ul StLiT Ui jf oljjJJLdl 

.• l$-#l»-» (3jtj OUjjJl P I jjf 

l+b^ ( v t *J r j^iV Sj—jo. oLe Ov-tjj J| obsJl ~~Jtf ^^ 

O-* Srfy* Oly„aiI Jfi jj*a>JJ UU ^AAi-Jj <LoJ> ^ j_^jilj IjjL-^ Ua^i 

^'_j_.« i«jV J jSl» f_ Jl ^ *-**! ^1 ^j U«ji«li obi r Jjj J 



J.I.I'. I.. '.IJHI.IJ.LI.il J Hi J.I I. I„|.' I I. I l .l .lll .'.|., l|. '.II: 



: Sk-Jt SJIj-SjJI M'~^ 
■ jLfyi ^J UiljJl ola^-iil ^ fr lk«>!, l^"l>- ,y j ^ly^l -W-it ^j 
SjjlS' l5_^> Jli*j . X**3U»i« cjbjill ilJjjJ UJLic- ^.aai^Jj i.-j^-Jl Av»ji jjojj 
"^^uLJl" UjjiJ.1 %-JI JLSlJJi ii>Jl L^ £jdl 11* \y l~* J* Jj^lxJU 
Uijlail Ji*dj- *Jty oU-U-l fl.AAi-lj jt Stflytjjl flSjty j jlJL»r Ji> tf> jt 

^ji jlt^U *JjU*>» J^-SJlj *JiJ-l IjjL-^ Olij_j jf CjISUsj flJlAlJ ^ JjiJl 
*J *UI jt ^^-T '^ £i> jj j aiyill |^| j( jvJj tfUau JT ^ Cj^o j AJli^i* JwA* 

XjyuAy . ii«H iilj^ *Lcty jt fUjty JJUil fcjJl pj^J- V^ \y J-^ 
r • • vil-juJ 0L5" liyi jLif, «JL* JJIjijJl (lijS/l Sijt £-UuJ t ^j 

! . A—I jjJl Olji— J^L»>-' Ol*i-j3 ■y v_JUail <JLp J*a>- t« )a~» f> jl&& 3j^ 

■ii-Cj Jiju^ J jt-tr fijbvi-L j r • • JM ,y t~~*> i^j'U }i£ a}U-I oJu> ^ 

JjjlJtI j-* JjSii ui^i ;ji_^Sii ^ f Uj( r ^ ujsiu ui^juH r i_»j^i 

: UU» \ a J gull fUjty jl4 f •"«' ^p OijJ ^1 fU^i jiJivi— • •} 

«u v. m ' ma ' 00 >rr\ 
m v Y^ ^ .r v\r yo^ 

V' \«. -\X N Y"\ AY* m 



-XAI- 



J.I.I'. I.. '.IJHI.IJ.LI.il J Hi J.I I. I„|.' I I. I l .l .lll .'.|., l|. '.II: 



pjj\ d\ ±4 JjjJ-i ^^jj f- j*J\->3 \A - u»i>«-^ a_u*)i **«- ry^j ^1 

, . ^iiilt v - fij J* >~i y \ >. Ji^» Jiys-H 

i-Jj-Sl oLd jl oLJLla ^.i jc«^f( (Ju^yaJ ^ 0~£ (j-JU^l MP jj*s> tjw ^j* 

ilj_pf ojLiJj oi*tocC. <Ju>-LJl Jjs^j i2~ p*-il i_ijj> ^ OAjS (j^lj cj13-1» 

■ i^v-L* j wLsr ,J>-^ WM* il^v Vt ^"j oUjaJl oliyL* 

: JUlxuU -yijJSdJl Mi -V 

^ L^iuf v_-»_~>j Of j^lxjc.f jjJl IJLaj t Ulj-iP »~M ,_,». C-~Jj t-f'b.A" of 
jL_tr.,iUi j^jJj . UkdJ *i*ll.jlkl ^b:. «Jt. Jf jjau *Jj JJLUl oUl 

J 1 /" of ^iljV-JLjj ^JjWH s— *■ oAj ji-* o Jl lfu~Jj ILL* o . . }b> liJLjai 

. IJ5sj»j \ . . Jl fo lY*- «Y<> >Y « t \ «' t o j^ij.UJJl jU^Ij ixt c^jx-^ 

^»jt»^- JLp ju-*^*tI (»Jiv>- *-k*-i Jjuli <■> )U»J ^V^' i^*^ 01 Li> Ji*-^J j 

ijJUA» Y Jjf j-ji Sa^>-Ij Jj^-i. ^^w^ ^ tl^J: Jjiuil U\_j-idill *ijWlj 

UjU^ «J-j-j Y ° • i^-iSy^ f-~* J^" (*— ♦ t " - t • - — — OjSJ 



J.I.I'. I.. '.IJHI.IJ.LI.il J Hi J.I I. I„|.' I I. I l .l .lll .'.|., l|. '.II: 



\AV \oy \Y1 \ .V AY oY i'i' , Y 

w Voy rrr r.y yay x°v m . y«y 

\x£*j t ..v 
w 

A'Y 

. oU*il diir **Jaj Vkuy pitokl jUy-^l Ol-T \i\ j-JJ c5J>" ^ *v»^-l 

: J^ljli S^jluLI a^ljAJt M' -i 

I fl. : ; I .„«.,» SJjl »i» till aJs> ^ /»— >..JL'." ^lil oLll»I*rl l_ — .xbj «X-I>J 

olijt— J& >J>s*& ^s ^-tjs c~^ lit jLdi J~_^. JpjiSjL-A JT ^i 

^ oLXJl ^ yij-i* *_~s- jldi JblU j . Jj*-ljll U&l ^ jjlJj oU&l 
f -La^~j iiUj fUJ^I ^ ^tUiii sLjlp jbii *Jli!l XL-ji.1 J } JjS/l *b-jll 

J-4*- j Jji (JlJLSo ili_y^Jl f-ljJr^ Sjn^Jl OU^I ^ji fJl ll» -yi oLjJ» 

: JLJlyJ-i oLu*li 

,*JjJl J> 1<ju>J> Ji£ oLnuy *P^*Jf i^^Jl Ujai* L^i (t-^J oUj^I <~t— V 

Jai JS' Wy (jJtlt *^i ^ "5^i»i« <^>Ji jlA»! J_^j o^Ll-l «i> ^j 



J.I.I'. I.. '.IJHI.IJ.LI.il J Hi J.I I. I„|.' I I. I l .l .lll .'.|., l|. '.II: 



* — ! j-*** Jl* J MJ j&i >"¥» v-*( ^ ^jii jb.j t ^ijSu oi>u 

•^ ^ u&J o*ilj j-^ aUpf !> oiM' j&l u&- ^ ^J < W*' J^bll 
oU^jJl ^ oLu«Jl L^ jL^ ^jH j^JaU ^^ ^^ j, uj_, 

Jl *-M r — *" «i-p- Uaj>i Jy_*. ^ JLiiy^ jt uki* 14 a* j 
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J.I.I'. I.. '.IJHI.IJ.LI.il J Hi J.I I. I„|.' I I. I l .l .lll .'.|., l|. '.II: 



>>^ ur» «>&L «-ft J|l— II ^uJl ^Jp o^ Jl =u_^Jill Jrf^t f 1a^L 

of «j£* ^ ^^ uiu. jp jur, jj r ^L j^.gi oir ity . f lij^i fl ju> ^ 

^ijSfi j*>u^ ^ s-ij-oi cjit lii ju-i jmr, , ui^a* f u^i .jl* ^ 
Sjj^ uiai ^j«j ^11 ^i^i jr oy ^ Mjjii ^^i-jLsS ^ijjJi 

. ijijAp 

l«Ab«_-.l j UI > A*ll oUl J^>- oU^il ,y SPj** iiU* Of jjp 

/jUi j-^ U-ji ^ -j iLfcU ^ijiuli £j^H of Ujf UlyJrl oL-lj jdl J 
A*ji JULj i J\d\ Jl Jj: ^ iUi ^j^ { iii j ^ ^f j ^^j, y 
jj^t L^Ip a^t pli^j j( oUUl ^ JLp xTtdJ o^U-l «JUk Jt. J \^>j> 
■j-. Uwi JjT of tsi a "yij-**» j_^Jl" SjU of ,y fijUi j l^Uj (jJI^I ^ 
J-T ^J CjJ_4 V JXJi 0^» Lj>>J :L_-Jl< jLt^^l *-*=,> ,^-Ji L^.aJ J,lill' 
I-* 3- o^ ,>- ^— J -k^U ^J-Ji ^ JJ 3 j,LJi JUl ^j i oNU-l 
jUUj < UU*il jjLAl j,> jp *k->i J^ U3UJI f ^1 tfLiJi oUUiJ 

jjUii ^i.u; J>UiJ :uju ^JijAp ^a ^^kii 0I4J ; jtwdi gi^i 0U1 oi» 

. L^rjU ^ of -j^jC. V J l# o^ L^V 

U ,^J» I.UJI ^y ^_^w» ,y. UiytjJl ob-*ll J ^>. iiJUll aIL^^IIj 

uJjl I j_* ^jj^i S_5kui) <j_p- j^wj JL* JjLUI 0-0^ lil ^ j t Lot. UlSl. 



-Yir- 



J.I.I'. I.. '.IJHI.IJ.LI.il J Hi J.I I. I„|.' I I. I l .l .lll .'.|., l|. '.II: 



: S»y-I iu*Jl -Y 
^jty -fUbu— I Jjj- 1-Jja a.U*j US' U lili . xj)^ll jt 0(JUl,l .y ^i>-^L. 

. Jilil V~JL, l-i£*j c5^^I oUJbvi^l 
.ilL* ? Ltly^p Sjj^aj ^jjiljJl »-* J j' l Ju5' La jb (^JUl Jlj^Jl ,-j^Jj 

.vd jOijii l ^ld\Ji ^ iij.\ :Lsiy^)i oijJ.1 j u\ji*A\ JajkU 



y, V- "Afc 1- »» 




ur vT>T» a 1 




, , . „...,.... ^ j" I !■ \l «' » 

.Ajo^ijJtoejV^ JJlf^l<£^Jt,U>L« ^^UJtlt^J^'^- 

w Y « 



^Ujl, 



»L 



j^«j^i>r 



luiixdl ij^aiHj <^-_>r 



Uai-I OUjaII £_IjjI 



-T<U- 



J.I.I'. I.. '.IJHI.IJ.LI.il J Hi J.I I. I„|.' I I. I l .l .lll .'.|., l|. '.II: 



^Jdi JLju j . <\ *!. Jl J_*sJ lS S3- jJl* j-a Lo tJjL-Z> (*~i ^ • • Ji U^-lj.5 
oA »o 1» °V o« •"> TV of "\\ Y° 

n rr u n tv <n u ^i aa <»o 

^ LSl^-ip Ojy^l oIj-jT ^Jj jjLJl jSLiJl ^ Jlitl Jj^- Jui j . USIjAp 

• ^ yiy^li f iij^i ^ U-jj Y\ J^ 
Yi 1 ti» '"W r It! Wr «\c V Y< V oil Y^ 

oi "\ A to 
JJLL-Jl JJjjkJl •_,-* j>-Sl frUa^l j! oi Jj I4J1 ^Aj^kll »JL» t 1 J_j 4 P j^j 
i^_>o olj-J.1 »JL» j-» tj-*- J-T f—^>y ^i ?-jlj-ijJ\ ijkJ-l ,jU ^yj ^1 
ljlj*i-.» jtil Ljj'j JJ^I li&ll oli ^j UjJl JjLi^ c^. JS\ Vijcfti 

JajJaSUl ^IJjiwU^lj LiL>-t oUjiJ\ jU>M j$or jcij^iill jyU ^-j^J 

o jl_p i»_^ii3t i^j_v c--J Ukuil ijjkLl »Jl» j . -Uliiil J?UJl Ji« UiiiJ.1 

pS\ k-iaM j_i^ ^JlJ. *)Lj ^j U>3*) oj'y ^^- j^f- c^f j <JL->- JjUJi 



J.I.I'. I.. '.IJHI.IJ.LI.il J Hi J.I I. I„|.' I I. I l .l .lll .'.|., l|. '.II: 



«y>UaJl jjdjl-vajl- J-"U> jvis- LSyfi ilU-l oi* ^j . CjL-jiiljfJl I^j c^JLAi^l 
Jit. oUjjll «I* j^ gj* Jf 0\i liUi ^j "*A>. Jj> gy J? J^b V* jjJ1.\ 

Lj> OUT li^i . ^j 01 ^Jl o^U-l jJlp JU> yjJ I^jIJj Uli ^*L.t i^U £ji.l 

IjLwJ.1 oLw^l ^Jm OVJ l>*~*> ^jil ^-* *-^«ll il>t (►**- OIS" lil ^-O j 
C y JT ( V ', () JUI J5^JI ^i JliU J~~ ,>j . j>Sf l)jSL- "*^dl a-UJ 

/Y • Ji* I*/ Y • lf«ly *~* 0^ ->li JLpj JtfWJ USJI o-Ldl ;l y 



-iJiu^* 



>b5ti^-» « >_i v> 





' \ t ~ ~v t- » "* v * 4 ' ^ * r i. » t v a ^ 

OUj^l flJjks^b OUjJI i_-?t^ 
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J.I.I'. I.. '.IJHI.IJ.LI.il J Hi J.I I. I„|.' I I. I l .l .lll .'.|., l|. '.II: 



LJb^kSl ,j»J£i ai_* CjUj^I Hijaj CjbjJl jLx^-l Jl>- If J* -jXr ^ 
LSIj-Ap oLjuyi ^yj t-^y" C^T IJU oU-ijiiljJl jf i>L-£jl l$j OjjI^I jjl 

>^ (j- 1 * **^Li Qj* ^i -^ i«Ml (*~~i" o 5 ^ (^y J^ *>-l-— ojjl- j 
oLiuj* J_o£ ^y UlytjJl ^lij^l JjlJbr fAAi^j" ^J JaUJl jLi^l jl* Ul«i L. 

. -llj?i« Lk*J Isoy f*lSJ tl-*^ Iflf Jjikdl ,^1* Ujal^ ii^iaj l^PjjJj UiJLP 
oSl hj-^4 MyJrl ^J^ l>^ f"^" <Am.)* Mi> of viLi^ j 

Of ^1/wJU ( - r &.j . JLuX Zij*U oUjjll JlSLit ^ J5ci *yi ^ L. Lg^u 

. gisC ;jb*uii j,ii^i jf u&i 

J jo- *_Jjj iO-ysb C-jf Ij^J (^^f Jjlau Ukdl objJl jlSi JlSj 

^-i Jp. Jjl) Jf jL^ of ^SLj Jail ^O Ul ji iiji j ^ jvJ-l Ul>* 

*— IjjJl cJLf lil ojUJl o}UM JbwJ jf ^jlyJt ^ *Pj*4 jf {ji*a $• jLi. 

j_j* ju*^u x*.i j j_* ^>u ^ j_f ^ jU>ij uj*dt SjU jj->- 

. O^il »ii VrjjJl jf Ajjyill fljjty fJlAI^J JLi jf oUjiidl 
^ Ja^jl j ^j_v.l l_jjfj LAjLj^I ^ Ujdd.1 objJl -»«S"f U U*aj j 

il^- jf oUjJ ^j ^o^l JI J^ ^j jyij-iJl ^ Jiit g=t« jii utkl 

Ly~» jjJi; J> j^liiu. 0i» tiJJJJj . pJrJ-l So jjjS- «xP cJlf Olj ^jl- OljJtJ 

frLk^Vl i|— j OV LjiiAl olvJl ,y ^t LJI j-ij cjUjP Js- ^ o>M' J 1 



•Y1V- 
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*_ik* l-lji ^-^Li-t o^ASLiAl «Ju» j£\ ^j U>M ^ oL*Jl o**nA> 

j^-T jUa! OjjUi LiA Lpljj liliai jl4 Uj SLAij =uki> ^ JLu*Jl cJlS" lit Jldl 
jrLilj OlSLJl oLiliT ot dUi ^ .-J^-JJ ' ^'w^ 1 > «j^ ls^'j^ 1 J* 
JIjj-^I oJL^j l_fu*- jits-, tj^SlI ajjUaJ-l ^Uajl-I j ^Ij^Jl .Ulifj J^iLl 

l 5Jb- JJ"" ^ X^S- i_^>v_^.j tjt«_--«i J| UkJ,j i * 4 -*Jj ^1 LjiiJl fcjJlj ^ 
Ob^U >\-£- ^1 Oliujll jt J»jkU j( JaLLJl Of Jl_p-ty Jl* Jt. ,y ^Ijjj 

^Jt OLT li^_i Ufo. j£l v-^ 1 W&J l*J Oii*^- 1 Oy f jy ^ v^ M 1 
^ ^juillll j Sji-i^ 1 u-^'j^ 1 ur* ^JJ 1 S-^ ^ ^ ^ *j* ii i^'j^ 3U & li ^ 

UkJ.1 ^ UjL; jS\ SiJLji Ijlj j( S_vu. likv. oULj ^ SUIS3.I oli , >bA^l 
jj- iS jUdl oJdl i_Ji ^ ^Ij^l jU-t i*J ^y . Jlill J^s-- JUi . cS^Sl 1 

o>J^ vlLliS' Jt^ijAi JUiP lol^Ji jlalAl ^y If* «Jtb£ Oi**-^^ 1 u^j^ y 
^ kjS\J\ dU: ^ *>Lt. :jc~AJ> Js- If If-.ijj JUi ^l oV^I (j-jljt jl*-^ 

. li£*j 3jL>=-b olj^ 
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_dl S ha'.ll »JLa ^ rrj^-J oL-uijiiljj olpllaS J^- ^ Jyd?-^* ( JLp 3a*P 

ilL* C-v-jli . 5-Jl ill ^ ^ aJUIJU Ot ^ *JU-I ii*.,^ jJLi-lj iyjl _ji vt~?-L)l 
vi-^.-^ UjJI jU4 c5J_Sl jjo Oj-illj 1 ii-«11 o^JU> Jf j»5oi W JlpIj* 

^j» L^JjP J™*So CjLjLj -LjI^JI .«-* ,., )ru vi-*^: i_*>«*«]l <J»2jkj (*- ; *'- : *-' i J^'V' 

. 3j-l£ ,i + : ^ H ) jy^* l -~*J is* J * J J 1 ^ ^*&3 o^ 3 *" 
lS 1p ,i_-vaii oLut *~«-s*J 4JW ij^J *jlap Jl l y~£ f jJrl IJL» SjLjj Li j 

^ V-V-J fckiysJl ^ j j L.Li' tJ i- (J ^J-l fUo-t L-Iji Jbji v-JUJl IS' til -\ 
jjJUl <^j_yL-.^lj JLikAll jjls.LiJl jbLi* u -h<u\i~4 *^« *i>£ jj^ J jjvajU 
l»_i_j ^IkoVj V'y^' lSj^* O* ^f \*~^- '^''•■i* ,J* j _f*a>jLl jJb- 
oliL~» JLlc UlJ^I j ^.LiJl ^ ^^l fr^Ll J^L Js- ^JlkJl ^o vi-Ui 

yu-« vJLSol J*5L>- ■—* «i»LAll ^1p 4jc* jj*~j j 1 -! ^a>vi ,j| r^3 ^JZ*^ 
JUP JU.-io 1 Kifa /l^Jj iliJi JUA j i_JUill ^ Jk>i -UU jili Jaji J* ^v^h! 
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oM O" «V J* J** ^ii" o^i ^ ,\^\ ^Qijj «^l JjUj 
U . . « >^ ow C jlju" U^Sl f Li> ^ ^ *^ JU-L dUi JU,j 

■ J ^sV -v' ^>i ooll J*b uV jj* OlS^ ^ pU- lit L.I 

^ ^(jVi i^Ia-m ^i oU-lj.1 jjui. at uJ^i aijl iii iiidi Juki -r 

ijJ-l JXji {J S^ } . jJa^Jl yjji, 8iu/ Jfi UljijJl i^jJl ^Ulkili 
l^ jJI oUlkiJl JjT ^ tli^, t ^ty j^ tjfSjJ ^^ji ^j 
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.jAc^JW! Jflolf, 



du*l\ C&Jl&J ^4JAj»JI (JuJIa 

■ ■•>^->!l SjjjS djlijxll JlVwulj ililjjJUall ■ 
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' >* dJlill J-Ai)l 

L4, ^ ^1 II* ^ ^ j. _,( &tf '^ ^ ^ ^ j^Ljj, ^^ju 

*IT £_^l ^ i^U J^J. jA\Sk ^"'ciUjJl' ^ iJUiJil UU^I ^Ull 

^jUl uil/Ml -r V>Al - Y oljjiill jjl* - \ 

i : JUlT ^ Ml' £*^' >UiJi 

- L^i U3L1 jia_L» ^p jjfcli j*i _ j^i ^ ^^ "Ul ^ . 
Cr- 'ja^ ^>" u"^ 1 •■** W tS^I- Jiiyt^f jl JuM ^j.^ ol^Jiil 
LU Oj^J ^J J^lj^ ^ Ob^-c-pw U lit >UV» dUIT J J*LiJi £^l 
j-> <JU ^_p_il oUl oJlT lil .L.( ;'. Vjla^-olil/'yij i^tk-j&l ^ 
=>-. c-f»w lil Li ^jLw olk->j&i,JJp J^l . jijJ5;jO| J*^l ^ tk-U 

. . -A>-lj £**r 

J> uhj ^ 1 f ^ j-j'a oLj.1^1 (Up jlpL, -Jj . a^Ji ,.i* ^ \a a jJs ^ 
J^Lill ^L LjJli^Pj oL^Jl f U^l J_p- ^ U»j> ^ y JUl II* 

-r.r- 
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x_«^«l |J_* ( yjjL s oat ^ JiJI ^yuii J^LiJl *-V3rl Ja-^^ Jj>- \ji~i> »j_)*aJ 

JLi JdiT (^ r < l> > jiSTt) L^J p*J-t Sjs^ cjLu*J1 of ,» Jlp JJij 



1> IjcL-^ijli^J, jl 




fc^^&P* 






Aj ' <.fc4 <> ^V-.c*J^»|l> 



'Ua^-*j** JfetXjP 



plojA* £-»i# 0"* '^ s> * w ' **e* vljUauaji* OUyjjJ 
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j»— m\j ^La^J-I \q\i >*j2a J_j-J- S-iJtll A-ijjJ iSj^t*^ <-Jlj^MI ic*-"^J 

.A-ju dLJ-U jJOj JjL-Jl OjJLSJIj 4jLo- t j^U_J *-^jJl ^L^ajL <_SjL*l.l tjajJ-l 

J^Ujl £_^£l ^ l^Ju? J^vJ-l jIjj ^1 oljjJLiJl JT <JLp {j2> <jjA\ ^L-ty 

; j»j?J-I 5^ CjLjJI fULAi-ib OljjJLiJl - 
UljAp *** J^U- ^ J^LtJl **X=!^JJ (jjL-i-l Ja^jdl jjJLJj ^^j: 1* 

J>\,J-\ <jXj> jJLi vJt-if 0^1 j (fcjJJ tijUll .Jlyi^l f ) ( V« — f t o . - 

\ i --^- j \ . .--.OuJiif U'Llaj 
V - V..|^ \ . - ^juJj UijLij 

>Jbj ^ - -tSjUll -ul^lj (JJU^ a^jjjj-) UlJ, U^* OjiCj ^j.111 j, JAiJl 
^jLodl LkLl jo (Jj^Jl Ja-*p) o . - '^, ^jjj JUa>-l O^J ilUJilj (Y) 

-r.o- 
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. "/. M.V - © . tosj^' ^ Ji**' (V) oy 0- £_j*jl J^^i di* -r 

. o \ - 1 "\ ,jy (jt ^ +o » t ^ -o . ijy [/ f -**-^ '/""^ *****' J^- 1 ^k* - , » 
. o\-tA Oy l?' "V+ * « Y-o..os^- £yj) 7.1° V~^ J 1 *^ 1 &* -X 

.fcV 

« JL* *_~j r- j1>j i^JlJI ^Jdl Lit) Will J jJb- j^-b ^Lii.1 hj £k J& Li All j 

Jjtxu-V V~^ 'M° £M ^ ^ J J-^ W ^ 0-*J (^ •>* <s*^ ^J"^ 1 
• , • t tfjLJ V.^o ^Jli ^t Siill S>ij c oX 4 tA Oy ^ J>biJl ,>■ ^^J-l 

•jljs—l lu^ C^-*^ ^ ° W^ *-" ^J"** ^ J^ tf*- ^ tjS^J 
ijJLJ-\ .JL* .£ jL* UJ JUa CJLT (% o\-l A 0« ts*»*-SJl li* ^ ^^J-l 
^ JAiJl ^\ ^li, £j\jJJ3 J* y>* ^ LjjSl I4UU4 ,j5U V-i J^ W 

. ^jU> Iky- \ ± 'j- ^ ^ J '/.I A iiill ijA>- 0? 



-r»^~ 
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o^L»i>-Vl JjlJLsr flJbv^l ^ juY 5JU-I »JL* ^yj . /^ <\,V _j( (UJlsw*»l 

i__il_p. ^ Ju>-lj iJU- ( _ j -1p *-jjW«il oLilyiV ^ Z J-^^ Jjs*» AijjJ 
jj Z *-»-» Jj'J-t j>* ^-*iH oIj ji~~» JUJLA Ujjt 0^-i *j jy j . -twi Jlill 

^l-i-l jjUl Juli *JU- .jij f. t 5jW^ 1 0»i-i x Z ± 'If JiJjua siili j j jb- -r 

o\,Vl tA,i "ii'UI,l±o. 

v'j^/l Jl Jii ^ r • jp Ujiyi jap Jijt ^1 j jJ*J.l iji^Jl 0U1 ilU- 

: U* Utll i jJL»- j 0'jW^ 1 ^-l< 0UU3 jl&i jJUi jju ^j 

-r.v- 
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£-* 5 -* il1 «jM lU-^J cSjL^U tki-l Jblji j^ ^^ oli 1~*J iL-Jlj Ait -^ 

:U|U. iL. _,U* oLilyil JJJ ^ sua* U.1^ jiLJ\ JldJ ^1 Uih ajjb- 
: JUll J jOJrl o^^laj ^jjl j>J| Js. litil <u» .jdbSi ^jiil ^jd.1 jL^lj 
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iLiill ojMj (ijUxil UajL-( <*J l j3i\^2 SLljJ ,jju> {£j\*j> i-ilj^-N V~^ **' (Y) 
. iii jgl jAiJl £»s£l yi ^UJ-I Ja-»jsll jjJli tilS* US' Ml (^«^ 

(JjJL*-IJ^1). 
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o'li. JLJlJjJl oU^ll Oji-^i *_jJuJ.^ (Jj-«il ^yl* t5^rl X-vJ^ £~s- ^» -Y 
: X . ^ jLd.1 Lfi'^j iSj'j 3 - /•*" Y • • • oU>r jJl ».i* W.y^~ 

j^TJJl oL^y Oj>>-1 Olju—U Ja->At ^ '/.^O J iilJl 3jA>- v-—*-! - t 
ia^jjl jUL. U . (Y ■ ) y US' Jb M 5 tSj^' <-i»>"J|l Ot j/»> J* -v 
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: ij*«a}\ oL*Jl ^U* -^ oijjaiJ! 
^1) ^J-l ' tj: S oUl o.ULj J *5ill jjjj. ^ <jf j^, UJ cj jj 
Ui-I ^L-* ^Wl j( Ja>il a)f i\ ^ t^i jj, ^ J>U ^ (r , ^ j^jj 
•'£_*»* ^ o^w r -*^l J^T fc* ^ -J oiT U lil 4sp eJJi ,> ft b,j ^Uil 

. A^l IJL* 
JjsJ^I J^Jl . -L* ^U^ ;>Lol j-x^j J^L-iJl j^i^JJ l_j^| ^'U-Ll 

^L~* ^U-l j,L~Jl O^Ull ^.Ia ^OaJ Jl^l Jl ^ « ja* fcji J">U 

: U* ^jLdi (kLi 

^ <s^~i) |.< * -^) + "J1V ,jj (£) 1~*U ^jWdl cil^l Vy ^ (^j 
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\ ^a \jj£ •->}-*> ( ^ -0) + 0) 0L» J SiLi j £-* ot La ^al^ll ,y 

. (r « ^ OijI ^1 CjUj-J 1 ^ 05* 
JU_p ( _dl j -*_3!»J-I iji-S oUjiJJ ,***» "Oil Z jLoM J jJ-t jjj«j ^ AjM -X 
oU-Jl £> J-ii cS-Ul ■f^JLlI ^ ( T) oljL^I J jJi* AllJLi-lj r « o* 
j£_£ JUlo j c jy-M (4JJ^ BjiL** l^jl)a^i^« 0_^jM ^1 ***^-1 8jt*-^ 

^ £-jj/N' ^.H 1 (t-^ 1 I J-* ^j L*K* *^i»Jl r Jto ~ <J^ ( 'f) ° Cr-b 1 

<\ ^ L« fcjJL. eJtf ^ lik^ I jjjp -jj Jill »L!uJJ a~aJ\j t«~~« <jj>r\ \i\ 
4pL> / ,yaAJi \ o . . -jjjJLJl jIJLpi jiJU Ja-» <p+ l)I JL* ji jj-**^ f ji ^ ^^»' 
Jsu-jJ. '/, ^ LaJ lj^I &*! 1 A jJb- uU> t_J.iJW.tj i • • » j-i cSjLjm t-Jlj^i 

. ilWl f jj frL-> ^ SLill jiJG 

: ibUll ^ -OS* ^^JJ i5jL«A» J>\/W j>& Ji*»f JU-jJ 



t Y I - A .-5- Ml 



^ 



V-, 



t" t 



ijiiji »jy-i 



\n 



t m - 



V 



I 



• o . + 



: SilUJl SjkM 
^ UjUii p i__*S|l jo* -jp j»Jll ^ ( T) o ^ J ja* yi jkJ 

l-^Ay ^j-i '/. 'lo ij^p c_£ aJI^JI ^1 Sfrl^i JiU ^iJLli ^sij \ lSj^-o «j*lt 
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i-ri>' Y,n jf Y,r • n --a u,ujl. s^ ou-jj fUfj /<\o 
: aJLUll 3U-j*Jli (^jUll tW-l vj^i 

no -l,>" Y,n xui ■ 

*-* jL-r- 1 vi*->-- 7. <\ o (jJ-J ,jJl JLidl ,sjJU>- Jl 0^1 J_sai Of Athv. ■«.■ 

■ Y.\Yo -Tto -'Yo.. jYAYof : -rYo + Yo.. 
TY o ± Y ° • • J*aif » j _>viJ l-i£* v_-^J jf 

i_i^xl Sjj^uJl Ooil* 1 ^ t«-*-aSI ^J^ J***" ^y^: <y k**" °^ 
. r O ^jL-jxil vjlyt^lj i_Jiljt ImJ OlJill r bil Ja^ji* jt JU-ji OlJLill SU-li), 
. 7^0 iU ^1 liJl JjJb- Sji^Jlj JjjivJl ; U i «3l flJLAXoiU i^^o-l 

. ^43- N "\ JA Si r^y-Li i^jJl OjSj UjLip - ( 
*Jij 2jJo-{XZj JruJuJhi\ tj\ ,juj . ^L3l>- Y"° /r* Sij^L* ^u«Jl l)j>J L»JiP -t_J 
. *JU- IS J ibxjj^vall jjp JUL; .Adl WjX»j Ua>-I L»J ^ Lij t o>*>w> 

: Lbii iPj/i oLljJi j* otjjJ&Jt 

;u_*Ji :>1>I v jw-ij olJl Ajjy j* Uai *x4 liU»-i j&j ^blj^Jl.^ y^J-l 
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jt 0^_JLsi jiS^ Jij *_jPljj jj> j\ M^jj ,j-si>l j^lj ^Lil jf jj^J Ol£-Jl 

J^-ljJlJI Jvj l_A.il if A_jj «j 4. .-i _J_«>- j AijJl Jljil j-^- _£-£ U*j Oj^wlf* 

"_! oU*Jl ^ ^jJ\ IJla J_d Uill a jJL>. j, cSjUil fjai-l uL> _/&# _£b 
t^ j_^ J_>- ^Li dLlJJj aJ[ SjLiV 1 t: - i s-^ --** «J-Jb£ tjjj^ j) Jo flJbvi_.l> 

jjv-i jj.S'JJl 4*__o 01 OJLjf •• L> Jjij__« iLllX-* !Lwlj_ iXyau C--i li^* 

i LSI j__y; »l_>vJl frl^l j_p jjS"JLil ^ • , i *1jIm J-^l ^ l_$i / i • OlSLJl 
OLi JjJ Y « • l_p Iji J-j^ oi_4 l-LJ . <i>-| &l_I c • ,*l aJ-j j>=-T JU_*-lj 
J*su_- iU^lj A • - « , t x \ . . Jl ^iJ* J*a~" jyf^ ^-^ J-»->-l 
y^Li j^i _l__jf ^ili. JU^M U^j Ity ^ f . - . ,"\ x \ . . jl pJoJi* 
\±* OLi _JlJ_ Js-j .(\ - js + ,y) 0^» ^ ^Ij -j-^fl iUjlL. JL_>-Ij _,» 
^ ^J jSOj (tiiUI ^xO) c ( j jS" JLil j. x j) Ljis £_u lf*j*>- W_jiP 
^^Jaj of J*£.j tTol^Jl ^-ii Jbuc^- £__il II* ^ Lj~~~- ^ ^ JT ot J_"_$Ll 
j-j> 3\jr}\ fijf *& pQ ,jil£»Jl /u^l iJl* ^-Ai ^ CjUjuII ^y Ijv^T bJLP Of 

^ cSjUil tkJ-l Of •law liJLiij ^ ^ 0|r (i_S jL*il UjJ-I Liuj lj— i t?JJl) 

IJL* a_*>j j t L-_mJ jj—jS' *4*=!»^- (0) J^ Jljif Of Jo} J* villij 

gjyH j^i . ,o - _^ - ^ cJ^ li^i . ^ 'i-^i j> Jf (►J J* j>j^JI ^aJ-l- 

JlJIj j Joi»il jl ^jrJiIi «jjJl J! J-aJ J*~ j«S"f «*j cilT U1T ^ t u » 
li^i IJULj <\ J_i^( JLp (^jLJ of ^-£ jt> ^ 0? Jyj" SApli ^-^ of £*. 
m J — »S/» ^5 — if- iSjL— I Of £l_yi o 0V-* ■ ,• - a* - u- 0L_T l_- 
0^(^.5^11 jf .,<\ -^ t .^ - ^ cJlS' lil L.I . ("\ - .,ox.,oxr"\) 
. ^ -(.,lx.,\xv .) Jity Jp \ . . ^JuiOi^^ 
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- : Jb US' LblJ ^jj^j Loop Si^Ul objJ 1 
^ M £0* °^ ^ J-Al cr^ - u* a- ^ ^ 0* ^J f ^ ~ ^ 

(u^u-^ IA lSj^I ^uUj (^ 0) ^ l/ AM JL-yil v~*i -X 

. Jju^Jl oLjJI ai^ 1^4 Will 
: Oii'.j*^ Y • • & «j&l UiUH fcjjl ^1* dlli jJ» L. Ijjj 
J — * ^fOjj" !>■* SJJ^" ^-jJUU-Jj iA - •,lx«,ixY . . - <j° o"^ ~^ 

V - %A\~ • ,t X . ,t X YT^-^jUil tjaiUj A--" ,iX\ . .- Ja^jdl -\ 

. YZ ± A . ,y» Uill i jA>- -r 
.U,.^ c*n,<U - YxY,oA± A- Ouc*"**^'/.^ t.( Ar,Y 

"TT-n TTTj 

.o ^ «m x j. 
— x ^ u- ^ " (— V ^ a- J cr^- U* a* °) ^j^ 1 ^"'j 



fjj>\ « « — 0*} ' • 
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(%0-Vc 



. (0) Ai*J> |»**- Cj* *Slil X : .ll\* v^j Uj^aJl ejjbj 

<j V 

Cr* 5 *' iP ^W jj-^ 1 cOj^ ^i— 11 c^Us^i cJj*- l. lii j 

LkU jt_-v»j 7.1 • i '/. 1 . L-Aj^i !_jji. <_~~J Jl (l^UI . , "\ jfgs . 7 



\J6\ 



' Y » « r 

^ (*-J ^j Z r,o ± i > ^aJ iill\ jjJl^ Oi* jJJi Jbij 

jijji ^ urn ^ iv «.rr'- w x \,<n 1 1. o^. 7.i° ^ isi» 

- '/. i V t /XT oy ^- *~*3l Ai* c^>— (jjll a*^» ^ 
SjL#. «^ Os a* Vj* M Ot'^ji Ity i .JL» -<S>U\ Ti^S ^ ^ ^jLJI 

. f Uo-^H U^Ll oUl J jJ& OlOl V^4 
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*JU«jl 



J** 










^yJ^X\{j^J \5j ^ 



j>-P A» (\) (^aij : \ . . l±*i\ j**o- 01^ lit -LLjJlH ^ (^^rLjJ.1 jjP) 

Oh <-*-., ^jj J<^iJlj (UL-Jl ^i^J\ J^ ^^i) j,Ul J^iJl ^ -\ 

• u" (►*■*■ j ^s*^ t vJ! * J "j ^ •>* ijy u%Ji 

Cr*V J*^* ^^^ t*"* 1 (*-**■*" ^y^ tijuo j . */, \ . j\ ■— jixs. 

\ * ^ • I » 
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LjoUpI ^y J^\ AijJl -_**»- j^ A?^J>W iijP (j* ii-U^Al CjIjJ JiJl O^ X»iu 

, — JLp jujJ <Lu)Jl V^J c^j\S" 

ia_-iji« (jj (j^jLjill LttiLl ( y> J_15J Igjtt SjuS' UjJI l«*J cJu lilj 
(Ji-f) x cSjLjdl tlai-l v-jj-A) joibJl IJl* «i>JL4 j . Udl Sju ^ JUL, j ^1 



(%U*Vow 



,f~5 



/ 



- _ ^ 
i 



i ■■ ^ 



t£. 



uJl 



i.ro -.,AV xo - .,Yo|/x o 
^ . ^ (5>^ll oUJJ) 7<\ o ^Li ^1 Ui)l Sjj ^ Jli JUb lJi>j 

• A,Y JS 
^7 ...ij t ^Uil Oa-U ^ ^Idl ilj US' lijJl U-J vuuJjl US" j 

L^U ^>j . yua J\ -kj> JL* *iill oJJj (^ jLnil (ki-l Oj^o (ilJi JULftj 

JU>-I j ^-^ by JjSLo. ^yaiLdl J>U« O^i — ^ Ji( lijjl (W OlS' Ijl ijj>» 

\ t . ■ 

^_» lj_*j l£jW^' LiJ-l 1 _JJJ : • *^Jtj »jytj Jij /^O - — -, V ,_$( p^p 
( — ) ^ijJl ^ Ji lijjl j>j!0- Oi^ li'- 1<U ij^yaj *1*L4 ^ v-Jl 
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^ ^1+^ *_u«^ jl^L* Jj^ HJlSLJl obi ■well [_j %^JS jg\ oUL 
j-^Ij ^UuLl j^ iLPj^o? Jjj- 3_u«Jl Ojij JlJj c !>l.LA 1^^- U /Vl ». 
t-WJ Li^U oUJl .x» pWU W*, . ^ty ^L^J-I ^ J_>>. J,Ul 

. 015LJI ^ ^ /Yo ^ JB cJl^L. Ii| 

ao^ OLT L^ (U^l ii^jt U* j_* IJL»j) «\ . r j^TJJI ^ ^i uUx, 
u~^- cff-Ul OlSLjl ^^^ y, U> j) \ . <\A \ M^ ,J>4 JT ^ oJUlxll 

"- J 1 ^ us** ^ ^lO f*»- — O* J4 M' f*~ 0^ iJLij (M> *> 

. W - -.^ x V« : .,<\ ^icj^ -\ 
•jlo-^. *-* Jj*- Jb J^aJ-l j£t *i^ Y V - c5 jL-ll lti-1 Otf" Ity 
cJLTU, .<\oYjt AH-nxUVfOjSOUhlyt^y^o 
UjJjr.^s^Jl LpUsi ^ ^UJU ^jjLSJ-I JJuJl i^i Jtuii '/.^ » - *_j^Jl oJL* 
Oh £■* *-^ /^o L>j*ii *JJ Urj^j 4jP jJLi; ^.^r \ <\\\ ^ ^i Hjjj^L-Vl 

. 'iUp <\oV. t Ai<\. 

: oUukr 

.'/A • UjlAi. liji ol j ^ <\ Y Y A i ^ Y 1 1 l> Wk^. ^ gs-Jlj J>JI 1pIw» 
^L_p ^ oX-UJl OLi"yJ ^JLLLl jLi_p*AJ '/.^o v~4 <-^ ! J;-A->- 0>j - I 

-ru- 
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cJjM ^ aUaN^j oUUl ^ UJllI J.I ^y M ot J-- l*s» ^ 

5^j\ v^ cjlt l-J^ ^ ^ ls^j • ^^ &y l J*^ ^J ^^ 

L*J» »jua ^ Sju^AI olji-Ucll ^ IksH J^U OVS" US' Jit i*j^ j >»t 

Sj^T ^P JLP J_^l ^ Jyfi-4 Ol Cr^!* ^A>J* v&WW 
j^,. -^ JLud p_^ tP* JL*>J ^-JlJ S.A-P ^^ ^ f-^^J • p**^"' 
t^U ^j JU^li vlU" ji •■*-* ^-^ *lj- J »M* jt *j.Ap *~p ^ J* U*tjf 
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x^ Y,o - 4_, c>fc Ul tki-l ^Uj ii,- v.^1 MJ c^jUil vJlj*iVl 

t.Yo V Y,o ' 

. .j*^ j~. ^i lw.1 ^ jU ,i ^ ^ i y ^ j,, j^^j ^ ^ u 
j- ui> \ y m oir iji <ju- r . ifiji ^ ^ j*i ^jji ^j 

.' OjSw» »- jull lijljl *_->fc»- J »Jr » 

■ 7.1 • - • ,1 - • ,-\ - ^uy UJ OjSJ JJj ^bj 

Y 

<n . . - Y( >■ ) x -\ . x t . - j ^ji r ^ J 
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ui-«ij ^ jH— -i ^.jj i^ tr^-J »^-««i.l oU")Ul f.^4; 4jt Jl jL-tf Sjj£j 

»J_A 01 "ill !L»Jli LjjJiJ ^ _jki jt »JU Jj* SLJIji*- i-JjliJ ,j_P ii—?«Jl -AiP yli{ 

. *, j«*» j^l \j*\ ouydl C-W oJbJUM ijdlli j]l 
L^JLU a_L»i oLiLj (jJb J j-*aJ-l O^Lj- ^J ^j-H^M f jLLrf p-*f J 
^ili ^_J»jl *-»U^iiV ^i J_v» jJl ^ ^j_^_j*il ^L-Sll jOl £J» jl L* j4>j> 
jSLiJl jt *LJl ?• jj^Jl ^yjo ? r- ij*Jl (J am L» yt Jl^Jlj jsiidl iyu l^ilX* 

LjK UajyU j jLuJl j o-fLlAi Skech *-iJ» {J ^- jt -LJJj *jj^uj CW 

jt ^_^.( ^Lit ^i j^id *jjv»i *JLj> IpL^ jt L. ays. iy*} ^fb ^^- - Y 

. *j^Ji5 jt ^jIjc jt J jAi jt tJipli 

jt ^Qi ^ cJjl>- t^^t £ jii . juUj jt sui'iji j^. ^ jji-ii Aiy-r 

-nr- 
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U. j ba_>i 'i^Ci Jitf *jjj>. *Li> ^j Rule oJLpUJIj (*ijiu-il -k^-l JlLU* Ji.) 

. 0LiC*j OL>j J-j* ^ y?v»ii Law O^UJ! l«t < ,^*J4 - Vjll Ji* o^Ltu-l 

*-** Jl <^->-M L-A 1 ^ ^ J-v<aj ^1 Theory MjM^J (*~jSU-I j O-'J*' J 1 *) 

Cj_^r» J^-v^'j U^ljjL JLflj-U LJIyJr* ^ 3L.U1 £JUJ\ l\i*! ,y» _> 

L*lL- fc^ S^j J}U olykUoll ^y Ifi-ySs jt L. Sy»U»J =Ul£ll i»US0 { j>*^>f 
jUxu-^1 5>i J^L* L5Vp ^j J^-iail jlJu*.l ^ a^t jy ^ Taff <-*^" J*i 

oL.Li.--vt.-Vi aik£ ^Lv. *j^i LyJ ^ Model jUWw of ujlU_> 

Ideal JidJ j' tf" ,i r jJI tr* ^^J cV Ah"* j' J^ Jl >^ r"^ #* 
y* u* ^ oi ^ Illustration jifW •/ ^,^\ #b«j jwS' o\ "aa^-i U 

oi ^ \ "U Y fU »3*)L.jj AckofF wi^-fT tAs. jtf1 ^jjl L*b oIoaju-I 
Jk^J -oLdl (IJLA^.1 *j)j-J> ^ JjLiVj t £JljJl lA* j/lUu 1 L /«J _j-*iiJ 
^.^■j i.Ui- LfiSOj U.IS* ULil-l j-^'V Oil £JUJl» . ^Sl^l ,y L^U—Jl 
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J_*£j j^iJbt 0!r 2 i> J^-=* J* ^iUa^l LilyJr! ^ ^ildl *Lj f 

S^k* ^idJ U^o jr jJi la* ^i^-j Postulates oLj^Jt JtsU ^ SLS^vJl 
jjJ Oj-i a_1*» L» ll*j t ^JtjJl ^ ^J^-j j.* 4_jIjmI J^U ^ ls^I Ohj 
^J-*.) J°)^ ^^ ^J*^ 1 W jiJl ij* u-^LA' 1 oUJbw«.^ A^i^ ^i (\ AYo) 
ls^ t 51 ^ Jai—J lj-* J-S'j ' '-^Ij J* 1 -^JJ <Sy*-+ J*»"J SJL>-1 j lyJL» 

u* OiM' J 3 **' L«-A* sJjk^aj Sj_^ill J** Ait jjp . 5jobi( ^jVl oUjia^.1 
-Lii tliJi ^ j ^ jty oWOA^,! Jaj'ly* ^yi 4Jy»J ^JUl ,^J| J& P Ui~-o»Jl 

i jl> jiLtf Lite' ^i lij-kil j j-W J-Lvoju j Luil j JL-ljJb Lu LiJLy; J jkll jjjuj 

J-*" 1 /- 'jj^* ^ L ^' *^ ^jVl oli /'Ijll U"ib*. ,y cJvjl Uhii S^^^u 
^y ts^t V^ JjJ ^ ,NjV> aUI^. ^ j/j "^ilill" Ji^Jj ^Idl IJjij t lu^ 

U,» oMU-1 J^ ^J c -.,1 V^il ^-iUJl phi lJU ^i Ji^l 0( JLfr 

fl — >rS|l Oyi l_oJUJJ ^'jj dy\i Jj^ ^y ( \ <\ i <\) Ju.;; Ai f\j LJ^. WWl 

-no- 
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:uJ» v_~-Us ^^ Olj-oJl jTl^ j,y oli%Jl J jJLu sjujUJ l^ ^^ 
}jl^ ^ ji Uk* dUi J* S^ap *lt-t JtlU j t WUllj jSljll p**. ^ *fcWi 

■j- 4 "^ ^^ 'jj-^ (-^ lili U^iil JU pi ^j l^jl^. ^ ^ii jj| ^ nj^ 

oLpusij i^*» ^i *,umi ^ . *^i uii^j-i j jjuu-i uij^J .i4vi 
•J-fi Beliefs "oijJbdi/ "jJUbU" ^h £-^j i> u -^ •^•^ -\ 

jL^I jr iUJl J jU jj j^j oUjJ^ tti-lj i^aJl j*^ Jfcj ;^i 
!j^_^ ^J Lf£L*»j ^Jl^l ^ l^U_-Jl c^J-*j ol XmA\ Jju» U>-ji 
. ^iUJl cL, l^o*. JcTji IJl>j o^ibw jl oylji jl ol^ 
xply Ji. dJij Ojdft ; ;-K ^ fcUM oL.>ll Ul^a, £ iUl ^ -Y 
Oil ^ LfJ*d l^L-t Lf&j ol fr UiL-l U of ^iuJl ^y oii t liUl 

l^JU^J J*>U ^*i UlyJ-l Ulj oil j^ V^"j j<>" ,y ^iUJl jl*Lj -r 
pJuS/lj Ubdl J^iLi ^j ^ ^Jl ^ol^ij jLpiyii jf gjiaji j^a^- 

^ip vJ^i ^-JJi *ju_>Ji ^ vJoJi OLT UlV -ol JjDi =L*^ 
oL->dJ o^l i_^jjl ^j. ^-iLJli j-Jj yi Jp Jj^t ,11*11 ^ ^^L. 
^ Jr iJi *.«»_, ^ xl lo-TL-j jTUuJLl ^y>- f jtf ^Jl ^Ui^U M^ 1 !^J> j 

oyUi JjUij (Ol^Jl J USUJI jJUJ-t x^^ ^ Uil^Ll cJlT a j 
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sJlJ, Lpw>( j \jiyOJ f JL2j Ot jj-Cf. LjJ&ljjL r-iUJl Ol" liJLi^J LilSC oilli= -of 
C)f l j-So: ^JI^Jl ^ LflJUjbil jLs^l ^ipj k-** u^Jj* Jk u» ^j 3 ^ oly>Uiil 

L*^j I ili gJUllj l..Sk-Al Oi*l>Jl j t/'Jj-^ 1 *-Kft <JJ>" jsJl- &$& l^jt 

.A-ja^'lLiA i-ijjH *— '-i-& 7T Jj^Jl (Ills' li| Lit oLtljjrljpj JaJl^j SJLj O^JJ 

^Jl IUj^JI J^JaJlj ^Lity J»4»*J t***J> cA±*j'j4/d\ JAjiL *li>t 

. l/iTjll jf *L»LiJl T-iUdl 4JLA (j'—Jj oLtJl^l ■ jflj*. U^iJ 

J.UJI ^ **^ j£i J^ ^(^ Ji\ Mf J* «5UJI Ji2 JJU-I .j> ^i 

^ j^Oi, JaJJl ^ J_ya; Ja^- *—* j liti villi "uo -UJliill tf%Jl injJ* _/-Jj j 

p-*i>yj (u") >*^^ o!)U-^ iJ*l jL^-» -LfcSUll y^UU JLJ'Wj *•**» A*»J ^Sk* 

: Vu^ill _£j ^ty j^il J^ ^»y j (<J) >>^Ij liLJ.1 j ^tyl jj£\ ijs- 

. ^ > \ t \ _ . . , f 

0j__5sj LiJLP — ; — t - jl __ jJ-Lj J JLaC. ^aiLm O^L>- Jl JJLft 01 ,»-» 

^ £_ jj-iJl J-i UlyJrl ^ ^> J\m^\ ^ V-L-^ ^^ ^^*j 

J_» ? Ui»i jjp j! ? Linear y^ ut)U jt ? o^u-u; ^ 3u»-d - fc^^- 
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^JLiJl j Iconic tiJjUJliJj^l^ljjt-^ftHI Jl'^iUJl-- e— i 
jJa-^-Jj^Lfu "kiJjTj Symbolic <jyj\ (iJiilij Analogue ajLsJ.1 

OLS - Ur.jj . U yJVj'te. # ^UiL-l Ju-i cSj^ll Uf cS^I »**•& =L*»U 

^Jjl-^ll J«J»>I U !W ij»jll Jia ^ (y^l jf JJUil E 3 -^) £iUl 
JUPj . «olJ^. p- ijj (LjUf. ^^ lijlji* OljJt j. i_Afe£ ii)L«-«i JSJl J»ji»* l$io 
*■ jJl Jl Jjtssi (iJUJl oUl£" i»jL^-j "L-^Ijj Sjj-^ y JUJUJl ol>!jUll \eL& 

J-if.j Mathematical, Experimental and Natural V^'j W^'j 

iJi\jm j( (\ <\o"\ ^L_p) ajULI o^UX« Jjp-'djUi y Isard ijljil **.i» L» 

fL>) Equation of Continuity h } \ys^H\ ^ Beckmann OL-SO 
?-* ^jyj c-^ 1 ••** J* **•'.> r^ 1 f 11 ^ •> JJ C^ 1 ^ ^"^ ^ oY 

Jt y£}J-\ jiJJ' jriy iiS"i* tf Hotelling £&>* o a* U >>*_) 
Ji ( \ <\ . <\) ^ Ji ,j-iUJJ if ijwc^-. i j i^Uali -jjjy ^ Weber jy>) 
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^ Garrison Oj-~>jU- 4_* as L« LA Jii» jjsi ^«JaJi r-iLJi u 

.Ice-Cap JjxLM s^^Lali / l _ s aJiIi ^iM j*h a^-ili y <**■ 

(Ml t fl_e) jjS/I HjiLi ^ oy*^ Jl jjiUJl ^ Jii Jj^Jj >f 

^Lp ^...^jitI jLp *_j LjvjLi jj Procedural ^^^Jl <i~fcfJ.i jf i-Jiys-'yi 
LilCj Luj l^L-ii. LpUajf ju»y jdl i^uAi W^ r}^ : ^ 

Jl*1 j( ^p*^ l_«i y»j ^kjk g}j*^ fj *^ ■/ u-LJi* M Hardware 

.Experimental Design ^>*Ji f**di ^ 
^uJ, \~a\ j-*j (jls* j>jH\ olAuu—i) f UM £ i^-Jl ;, Uiti 
Black box *y«H\ J jj-i*Ji jri^i ji Partial ^^4 jt Synthetic 

a^^JI jjj> »JLsll ^^k^-"' JjUi ^j aJWJj (^^ U* li-S tJ^V cS JUl 
*_alill r- JL3 L*A u]-*ji lil r JL-»Jl vj^va? jjjJcJl t^JU* il^v jyj 

lUj Lj — -LSj Lfi ,»SUJl pSCxj ^l Jrf Jij l^ J^Udl Jf*o &L-j j£\ 
ijjko IJ j* fOiJ (JiJl »I* Ot lilt jjaill ^ f\p,*i Uo^r ^5CA Jii? r- JLulli 

: ^iUJi ^IjiasmiI CJ^sCiu 

jjJaJ i^JL^j^jii aJjJ "i/ iui JLj-Ij ^/J JU-l^Jl jfJ^J 1 V~*>Ui»_) L^pi_yjT 
. UL*. c-_j«J»j Ja Xf- UJa-iJ Oyw r^y ^i%> iJJUj r jj..JJ <Liil odLUjJl 
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£>jLJ O^-Soj 5_*j'^L« jjP £_U> jf JLp g-iUJl j^Jaj JUP ftlW-^l L ya«J £U Jij 

. pU^SIUIa Jt, jp (JU^ L»I>M jr^Vj 

/ :u*^.j Logical a-iki, o^y ,>• J*" 1 -^ £ iL *^ f'-kw-i Jj^jj 
a" - i %}yj Jj-^» jajt ^ ^ri^^Jl Jajjj JLSjkdl jl*.lJi ^ Procedural 

Ji3j t *pU frLit ,Jw»J jt ^p jjjo ^1 oU-Jlj Jojjii\ ^ U-j+A J^ jj/iJ 

, SOp-I j lijUj ^ jyu" Sap £Jli fhj ,•£*, \JLS j <d Ij^i, jt *»l^| ^ 
j-p iij Jj-I ( v : k~J 0^1 Ll^Jj ^Uai ^ jj ^jmI Jii JliU J^ J^j 
a-JUi ijj_^ Jl J^ji -o-jJI tgoJl ^yj^ O^li Ot La^p ViU* JjJjJl <r ij*iJl 

£-->j u-jwj vi-«>- K~pL*z»y\ { jjjjl ^y oJdii ^-Jb^Jl if jjp . («j^ OjSCll 

^ Lr *iiVl OjljjJl -^p *LI&l. ^>j -or/y JliLl J^ JU>_, c-u^i iij^-j 

. n^UJi jp i^j *^Ui«.!AJ Linear Programming 

. L» *jj+fiu j+0^*i\ oJi* **i iJJdA ^jJL-'j l^ <, ^ 
l_jjj4 L>\dj& ji\ £0 ..-3 j^jJiJ SJL^ ^i jJLa V^ 1 J^LiJ.\ U 

ijUJ-> oULaJI Js*->-Jj iL^-Vl ,y Ow c^-JJ* y^l l<k..- ; ,:) ^iy: tUj pj* 

^^J\^«aA jU^-lj oU%Jt X**j iij^ *J\^ ^*j Post Priori Jr-il jt \r-Jij 
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i-JUol JjJIj XjUo- oUL* ^ jux-vj Priori ^uty *• 3 _^J| L.f 

JS*L-iAl ^ aJ_*J -ud-ljc. J^U»=. j_^ SjJbtj SOjJbr oliU.); Oj-UI U^U ^ 
. IpjjA yTty d& ^ M^J o*Wf* iM ^i *-Lr*3 
^■t-^i ^.>JJ J_^l ^ jj- iUJl ou'Ui^ CJIS - lilt «if a^^i-lj 
US' ^ :UjiJ| v Lc J^xfi \ t b i ..-y> jftiU £. J^UsH jj^Jj 4j»,»«Jj ^M 
j,Um £ 3_yJl J* J jUdl OjtN Jj^> *1U-I yii W 1 " o^i- jj^U-l 

^_i jUiiyi ^ JUiCu-l Ju Over identified o^l ^ fclUj goli 4 
. . i^.J-1 - tj)\ giji j*> Unidentified JaJbc ^ ^iii -^ 

oliU ^^ ? l^j- jvi ? ijjti; J^. J* ^^^j ^joli 5-ij-il uiJ j jujl£ - > 
: (I ii\ Jjjlidl, jLii J^iL, Jj^o, £ itJi ja ^!bi ^^Jbw-JTV -o 



-rr>- 
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• L* hj^i *&** l-Jaj £*j*jdl JUt jf OI.U* JJb*a ->_J 

Ola-Lit J ^Ji^lj H^l ^1 ^ o^j ^ ciUi n ^ ^ 

^j l^oiil JjjJl ^U^jt J* 'JjusJil s^jbJl oU%Jl l.Ui-1 J^j L^ijj 

System Dynamics Simulation Approah ^LijaJi ;ls"Ui ^j, 

-: \J\jJr\ J ^iudl oULkr 

U»i>l s-^* ^i-s»- 1|>i £^j.) ^u.>l pLSJ\ uy £*blj <,LU ilb> 
Ol^>Uj OljJ^J -kjJaA-lj U»*>l 4h*&^. ^JUl L. JUyu.j ^T Jl OlC 

t L$J* oiijll j^^ll ^jLjw ^iXl f ai U {Azaa ^»_j Jk niu^-l jj^jj juio j 

AjJ^I LA^bi j^ji £;ku~j *~ryj .kwj A>J>J i J-^J 0"^** ^J^J i>* ^ J 

JaW ^ if*. j ^ xj"^ ij^JiJi ^ ^iJi Jjwij j/^j . Domain Ul* 

fljj*l^l j£s.) i LjJ j^ai oUjw ( _^laj t^tj AjyJJ *ijkJl ±tj U. IpLvflJl jJij 

l-J>li j cj^i\jLA i^ m J-\ y. jui-J jtfj . ^ J U iji ji£. l^ JT "oLi^O" 

-YTY- 
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r3 j c*LU JL* ^ ^ > V^-**> C^*** **" ^ ^ "" 

^ uuj ^ Wj ^ ^fi ^ ^ s ^ ^" J '^ 

^jjl La* >-J ^ ^^ ur*.-^ ^ ^ ^ J ^ ^ 
«_-JJ If-U JLP O^j JaSl/1 .U** ^J ^> ^ ^ D ^ 

^ ^ jojai cJ JW 1 ; j^ ^ ^ Ji * >- ^ A>J|J 

^j l«lO j M> 1 " J ^ 1 iAr* ^ j^ 1 V~6 ^ ^ ^J 

. o>j W £** ^ JJ*4 ^ ^ s\ ^ A >*> w& ***** 
o£ Uk- W* j? v,W 0NU-1 ^ f. it, J^i J^ 1 ^ u^ u 

J-wu- J4>> J^ 1 J 1 -^ u ^ * ^ " Wl ^ J>il ^ M 

l*> ^ ^ ^ * S\ >** ^ J *& J ^ ^ h "> oVU 



-rrr- 
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t)j>r\ jl ijjliJ* ^Lp ^ ^^a- ^JLSi-Al JU>- yl jy^tl ,y JpL»J U^ j*-. Up 

. a^ljjll c/j^UU j IjjLJ-l oLLjJI uuby j 

. <ijaci\ j**}-\ l*j\jk*r -X 

. uip sjii^j jji_^i v^ -r 

-rn- 
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,jjp Ja*A\ jS'jj UUP U'^as'- J 4 Ujii-I j^ju LjjUa ^ J«ji obU&Vl aJU 
f uv-JlyJrl ^ Ijj-iS' Ol UT c L^ljj tJL*w-«i|l o>Jlj L^Jt ^MiL*i\ 

JlOf >-i". Jjrt ^ J-uu* LilyJ-l CJLT LiUai JL» j_T ^j 

-: ij» dUi D., Harvey ,» ^ jju j,fi\ ^JL- jp oUjjjdi 
s-^Vj t^ crV-j Congnitive Description ,yu**di <j^>j>\ -t 

. L, Ukb. J £bll Ji, SiJji Ukb. J Hl*, Syklii £Uj ^1 olilaJfUyvaJ-j 

;«JI>M oUljjJl ^ L+, | P j* U> jU,, jjj c JjbJl cASLi 

. L. S^Ui i j Jo- J ^IStjl UlyJ,l J^lyjl jji jp. ^Jt\ J^u 

.Temporal Modes of Explanation oi^Uili ^ iii^ ;uijdi iuij^i -o 

. tfiU^I Ujjj vi->. -y ijdl JJUi Ji. J,i£a. ^15^ JSL* 
Ujt- JyUij Lfi^Pj £*^«JJ «_^Ila)I ijjl jjj .jutSCu-j j JiJl JJL<t -j 
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UpU^*-^! oL. IjoJl vj^_f4lj k»L4>\j hjid Jci^jj lzJv£ oUU ^ l^JUS y j 

, .- J Jib it£l j JLJottllt 
OjLl*t oLj^Jl ^ C~*jJ SJUJbr a_^jJL« ot J jj-^t ^Xr. *_J ^y j 
Li_>J^ 4i5iJ,l 5*^1 JLp \J&y ^jUJl ^aLJ.1 J^ juku U> Ul4l lf~ ij, 

5_^.ViL| ^joLill ) y>Uz-.l »Li*. dLii Ol dLiV _j L^lijiii LJlJU^ jL^!j 
jji J_jljj ^_.j c <-5~kJl oL-.ljjOJ blu-^.1 <LJl£j.l oli%Jlj ^l&l j^j^xSLi 
oLiiUl ^ v-Iidl oV jL£ ^ Laj-S'jJ j. VJl&l ,JiJl y.>J ,y kj^J-l 

^ jt-^ aO-p J->-j J-J^ ^J f ^—>U £~~> L-ilyJr 1 Ota-w. J.**- IJU Jjf 
LiiyJ^i f jy ^ oj jk; ^i ^-w.^ij j^J-'j v^>* *i*^ii *«~k 7^ j 1 "" ^ 

'JUJliJi J_Jjl jJi^ljiLcAlj i^oA-ij ^.iUoNl olyolUJl Je-liJ Jip jlTIJI -Y 
Lv ^J»> j c l-J 1 /^' ^ (JaJl Ajjlii J-laj' J> ON j^ »J> OfrU- Oij 



■rri- 
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|> iU J-*»j» J f ^J^ U^l L^j jp j^ifl j cJjJl ^Ji u* *1pUi* j ^ 

i^J :L_-L-ty jv»U«Jl g^jJj -W-^ ^j 11 Cf '^^^ ^i* Conceptual 
i^ JvwJj *Mi oljodl ^ jap a* oy g> ,y a ^ ^-^^ ^ ^ s y ,lU 

UU-t W.lj S>ai JL^^iJl cili SyUiii *Jl&l ajoJ-I 0/fil Ji j 

^JL^l jf M 1 " M&' ^J^ 1 tft^" V"**- J^ 1 J«- J*J ^^ ^^ i> 
m j^u^ JpUj aJU ^ villi <y SJb-j J^ ijJ^- C>1 US' Sik* OlO jt ^ 

IJX. U*£ ^ VjJl OlCJl IS"^ A- £> j v-JivaJ Jlill J-*- Js-j 

r^iC. vjyu l> J* JUf tilt *U j-llilMI IJl* vr-i J Ui ''^ ^ f J 1 J* 1 -' 1 * 

. t^t* Jii Jbjut ^ ^jlj General Systems Approach ^UJi ^\ 

i_>lp jvJlyj C-j-- jt V-U-t JiiL^ iy-^i J* p-kJl ^'ji uJi-i^Jj 

jp\__iJi j Organization ji-^i *-N* o-> c-^js 1 u-* 1 ^ 1 *^ (j-^^^ 1 
j>jH\ oUji«-.i' jt ^iijll ,y villi otf" t^ j^Jij JJLJi j Interaction 

. JjUJl j Jilt jl 

-: j&s ^\ 
j!A p-i&ij& ,j Organization ^^ *j-A ^ Oj>ji>M J>Uj 

v-jiy j U^-Lo-j Interactions o^-UdJ ^L* <*u; wUN> j Ij^jJ-i 

-rrv- 
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Lj»>l jjH »-j j^j i *JLi yl ,j> «jj* /w ^i^lJUll AJili^P Ij^Jaj *■»*£ S^L* 

'Position j*- — * jA'j Accessibility Jj — ^ J_-jtCjj nodality 1h.o*Ji 

Jjl. i-n-Ui Jj'j-^ £?j* ^* a** ^k - *^ 1 C^y ^J* 3 ^JJ l V 1 ^ j-j* 1 ^ 

*k-^t ^UiiL-V jjbi JwJrl ^Ldl Ot US' 1 ^jjJUJl jUJl; J jjUlj j^uill 

01^1 jS"l^ f Li j Oj/rLjil U^b jm /.Jfcu^lj g-td'tfl J^ ^ tj»> ^Uail 

• tS/^SlI fJiiSlI £• ^"jUUxU LitJull jlftl jJJ* jbjj 

*-*»'/** iJi-i J-*-' j °L£I olo J^-iL/j 3iu.«»j ObU- Oil l!l_i* o ,.1 

01^1 J&S Jl jL-ft j ^l£ll JXJiI jl SLjJli ,J j-^ i o^UJl j g jjdl 
U** J*_iJ I JL* J^jj t ^1 ^ U+u J-T JpLa^ ^^>. L+U* j&tt 
J> UlSL* ifiXj\ oU^l u ,.« ■ • J »i>-»- iLilyJLl o^LAl U*J J-JL-dl 
iLet ^j Lj5'">Lj^ij LjJjUj ^JLJl ^ JtUJl £ bNi Jl J^J ojJjH pJuty 

u^ ^.bty jlJ-i csf Thresholds 0NU1 i/» 1/ jijsAl< jk*j 
oVl-4 j^ U^Uwl wiJLJi^l ^ bJLp tfiJJ 0i| (JiJLj ( h JL* JLUp c£jjJ 

LJtjA* j Vj^UuiVl U>l^l J> 3Ul5Hl (JaJl -^jL. ^t l^U j U>»Jl JjU 

iviUi a»j jl»U U^ Uf 1/ y oLU* ^a^ i*-jj&A jJiJl J5 - ^ 
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*J j-» j 4jUjC« uy oli}Ut 4*J» J^ UjjJ f OiJl ji -Uau US' . 4-iJl jJaiil 
. 4-JUij «jU*I— N IJL* Il^a tiL*j> J-&" fUtJl ,j 0j£> JS* fU\-l V~^ 
oLij&l f L>-.1 J^ ?_j*a( oli OUf ilJ^ii Ij^^i (I iJit»l>M Of Ja^-^Hj 

ijyj o jij-ili ^ju JiiJ^ JUlf j Alloraetries p-i* **j^j fW iy *«lwAi 

H-Jl&l (JiJl J-** M^ J-*^ 1 p-H^ 1 J 1 * J*«" ^/^ <^ ^J 
^ij OfL>ty k^jjj aJIj^I JljJI^j ijl>il Jt&c^Vj UyU^.1 J^- ^ dUij 
LJlSL* r-iU: f\-x> j_» jj-i^J.1 j^-Ji^ *JUrf i j-a J*ju <_^ai» t_>JiMi t %~*s pJlif 
3 JlSLLl ol—jujjdl _g al | _J *_ ^jjo CjljjJcll j-« b jJL£ bJLP ^J^»z_«»^ 

ii< -L»- LJi* 3j(w>li »j_^aj WyJrl r JUiJl JJ^ 3 " f *** Cj* f*J^ {J^i 

h)z> £*L> Juli^ LilycM .Ul Jl oUi>. JtlU* it ^l "^ iUi^l ,Jp .ji 

: ObjlxJlj *iaJt JLfe jj 
^ 0j-») hX±jd\ ptfiijaA \j\&\ UUil ._JjA.I Jbu JjJIjjJrl Jl* JLaJ 

£-i >sl :U»U *_sC.U^l f jLJl ** jJ - ij\S^\ cJ~- US' - Jjili ij j»j>JIpU-j 
oUj^Ll *Pij t fU\Ai Lj*S0\ « j^ill J^l ._-/. U-l Aii j 4 ijijS' Ij^h \kfJ> 

^i j_* ju ju (jUi jr j-** iUaaVij UiyJri oh Li^J^j Walter Isard 

oij uijUi v-f— >. o^ 1 /^ 1 J 1 -** 1 ' ojU^j Regional Science ^^JlsSli 

vl^>Jl ^jJ (JUJlJrl S~-jjil ^-w-U ,y *4-l AJi J^iil ^>JC J -j>»j ^J-l>- **~J<» 
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^ IxS'y VtjjUaJi ^Ul ^Jp juay Ul^l l*~AJ Ojb^l ^ ^I^M 

. frU^ij oL^.1^1 ub r j ^^ji Nomothetic a^u-ty s*J\ 
^Lill V^v-i ^y ^jp Uil^Ll oj^-j Sjj^^l ol>L— ft J) 

-A-H is- 4 J-* 111 (►& t* Vr**.? ^US^I j t ^.yUl j WWI olykUail JpUj 

oL-ljO* ^ r &S\) £ iUJl j^ul V-Jjil o'tfUl juo£ ^.j 

: *JB ^.UJIj h\*A\ J}U ^ yijj-t 
. Locations £\jL.\ - \ 

Flows oUiJLdl -Y 

Interactions o^UUJi -r 

Networks oiSLiJi - i 

Fields and Thresholds y iCJi 6 l*^i j 0VU1 - & 

Nodes AjjjJi 1.UJI -v 

jt ^U.% UcU 3-.U& JjJ otjU Sjj-JU) LilyJrl Of jS"jLl y.tyj 

*S^ j i^ill jljj 0j^ Cu->. tfjj^ tf/UA* f jlj l5 JJl ^^Ul gfJJ 
oUul-l j oUail ^ f JJL ^Jdl <Ju* J*)U ^ ol^l ^t, ^u*T ol~>yi Jan, 



-rt 
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oJLft p- j_*£ ^j <u >..5o (jJiJl J-? 1 -^! j-L«i L^JLp J-*^ ^-^j ^jL* oUpjJ 
^-.-La^l Sj^jJl ^jk aS'jJLij jjiili cjLjjZm^ ob *Jii Oj&S iiLwiil _poh*Jl 
oLyflLyaAiil Lps-l^sV ^>- SuoL* ojj-^u il>l5U.lj jl*-» ii_jL- La .il^LJl l ^Soj 

Ji*3 5*_^» oLydSUj olp *-Ja *ll oJA LjiLl*/" ^ LiljAJrl c~f»rlj Jjj 

J_*IJUll ,y JlSlif i_pr j obju. 1JU»J ¥ ^l&l j^jjl jf cSjL-J.1 ^jj=ll ? iUJl 
^l— it ^ <d JU^ ^jfr^S £fAl-» ' *u\s-ypy j ^tjiJrl ii-*«Jl p^A^ ijvi 
k.»i.H JUIjJ ^ l$jt Cj\JS\j SoLaS^I LilyuLl I yys JijJ^ Of krjJl! ^l^ 
4_jlyt»r ^ i-j jTjll /itilji.1 3_jjiau OjL^j i-jjUaa^l *k_/iuty /jl^J t^^' 
Jl coLi ^11 V^^l »j£i diliS'j oLu-Uj ^LJ ^^ UljJd VU Olj**Ji 
A_JLl>tl vj_jJ Oji ^Jjlaj 1 jjj-io ijJsj C~*_j)l .►■**> .J j I "LcAivall fJ^ A' ^-"LjiiJ 

gU./|l L^ bl VI JjJH & SJjJJ ^L-ty ^jjl ^ of j$dtf j 
lijUaaVl J^V-iJl 01 /J ^l&l gj ydl y y jl_j J^ JL3 aIjJ tft j i IoLajNI 
j^wii fLuA^I IjLj Lla ,j-*j 0L>- jI i/*« jj* ^j^ 1 jf Ui jJls- J^b flj^« 
iLity ^ OLT j/jfJl Of Ja^-^ULt -^ j t OL&I jlty J ^j>U»V jjidl 
d«jj. ^Jl iUl&l o*5LjJ0dl j pJUll flkJl ,_;» UiJtil aUJl ^ "fiALJl *Jl53.l 
. -ui d»JW- ^1 oLLjJIj flkJl ^aJUi^ jL^i ^ /Tf tfUJl «!* jiJb" ^ 

^iBl .kii ^ »JL>-lj UJl j ?jiU<aa*yi <u»^ll ^ Ol^il oljjjfj jOu j 
(_5^_»ti *j»-lj ^ ijijJl f^jJl Jyj '-f^J -Lj^-U -jx ljpL»i>rNI ^ JLnilj Lil Ji>rl jju 

J_Jrl J">U j Jjb-l^l iJjJlJl J^bj JjjJl -ju Udl o^5^ JJLAj JbJli JLp 

. ol Jk^J.1 iUdli vjyu LvJ f^jUil JUr^l ^jU-i- j JU-I 



-nv 
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jwfi jjM^lpdf J*3aH , 



•cywN u j*^ <J^ i-il^i : Vji 

.l^Uci i-jU^j CiUjSaH oj^su : liHj 

jjjLw j^*j Jc. ^4J\ ojlftll JjikjJ jjjkj : UuU 
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\f\jk\ J JL*£)l OUL^dl j» £Mi 

iLilC fc^ " ajf ,\ii ^jy ^i SjJjll oljotll oIj_jJ jf JjJL>d UU^lj apj^i JT 
dr&l J-*^.j o*M JJi.j ^IT gy oUlJlAi-V oU-ti J**ill II* fJLSy 

jf (Jj-^l S^Ui, Jyu. 0l£. ^ Jy»UiJ U v J tfvW - jJly ^ ^ ^ J,^ 

S—Jl v—*. i_*jy oLi ^ oJU. 131 ^U-^ OjSi jl^-VI gjld Of - Y 

.iiii U1UI 
*i~-4 UA*i UiLJ liojjj U,La*l alJLl'-^) ob>| gjy $£ of ^- r 

■** 0* Af o» *^ «> ^ C? V 
^jipj Ujt-T ij^^ oUiJl ^ jyS 3JS-J W^li f lijVl UJ Ji" VI - i 

^ 7.y . jjj vf j»>^j t ^ >rf ouuji iJL* our iji jui j^, 

cr* J-* ^ ^J 1 ^* ^ t5f ii/s VI v£ UT 4 o j> W^l l^-jl^- 

-no- 
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•J-* Ja-*i ur 1 * V^ 11 cf*- ^' \f J* 3 ° Jl t5jL-i jt o ^ ***>^ 
ii_^Jl oU^jij kiliJi J*- ^l" JLp cSj^SlI £• olaiJl Ji*! «Jj JajjAil 

^ AjllsLiJH v_~-ljjJl .yu'lvO^ J& li£ (^^ LsrjJjjjjAjSr ,jf ,J>} \'*\ 
^ 4J*&J| j^AvjJI oAA il)t Ubj* V^j* t^JJ Olj^ailj O-JljJrlj LS JS^ j**^ 

: 0yi>ji *jJd il)jlK| iJU-1 aJL* Ji* 

. u^l^t u~-*- ^rfuH iiapt ^ UtA^I tfjdj.J1.J4ll ^•l^'SH ^yill - X 

£-* ilJL*SlV.»i* jiljvS J*i 0* ■trsdil ^ XT' i t.c-l^ 1 o* ^ A ^ ^c$>M j*^ 

s^LiJl ( _ r ip ^jsaJ-l *■ Ijil- £— •■ f lil llU-l JLA ^i ,_/» j^ j VlJLJi A^Sjill 

=L>-UJ.I oUUl cJtT U. ^ j ^ jUi* tf>U)l f IjiSlI »SUi Jih 0l !)liU U~~. 

--_aJ ( _i *_^«]t 0' ji^ AjjLw^Jkt i_.„.»., , .ll JJL^ a-« JJaS t)\ Loll j t^^wia Iup ^ 

o^L*j&-l tf Ju» j -Uj <J^ <JU-I dIa ^ (^15* /4j^ jLi* 1 ' :U-» ,jb} 

T . T 

f . 

iii J5U o<ijd» (►JJJ ( 
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: pJA\ d£s j~M Ju^j 



. T (trt-T>.) ^(Ul-Y.Q ... 'OA.-.lf..) .^ 
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Y< . Y«. Y<. 

A,Y1 - °,YA+ .,<\A+ Y,« - 
cjltiti cnr> OjUdl ^j_* SiLijS OjLit x ojji' US' tit m\JA } 
L**? Cr* -^ VU j i-LJl i-^jiH ( _/a_i J ^ ^jJi ^1 juJ^Ij Vtf^l 

0a> U-Jl «u^ ^aijj jf ^j-Ul ^Jb^-J IJLlj . , . \ ijJi hji*. tfjL^A "CP 



^ uy aty) tSJb-1 ^ J jfo ^ljjli' J*i» jLiil Uj! cJlT lij 
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SjJUiJl ^ lijji JLu» Of c5jJ * 4 iL£Vlj : l j^>itf Oy i3j> JbrjJ "V of .y> SJLJl 

\ £— - 1* v - J I ) o , 



(i + v) <-*• + f) (^ + -*■) (v + f) 
( J^JL - |*\. x Yo - 1. x Vo|) Yo. 



C\' + Yo) 0« + Vo) («\,+ V) (Yo + Yo) 

T (Wo - oYo.) Yo. Y ( \\o -|^o. . - "Wo. |) Yo. 
YVYAYo. . . M»x ir»5( \o. x \.. 

to.-m.'Uo. Y^Y^o-VYox Yo. VoY\o)xYo. 

— : ; «■ «m i _ « 

YTYAYo. .. YTYAVo.,. trYAYo... 

YA.MV- 
■ "^r-'jj Oi^rU) Y L^Uj (oUlbj sUL) Y jllJI ob cJW lij 
li^JLjj \ ,JjL-J lit (\- X) x (\- Y) ^ Uf iJ^S Itjti oUji 0^» 
^jb y y&A . , . o ^_^. ^ .^ oipj ^w. Xj-Ij flit jjLjl J jJuM ^ ^ 
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iSJL^a LJ _U Uxi Li^b^l Ji£ y Ujj ^15" *jy> '***$ La^ ttJUaJl J^*^ j^h 

,A£ ,«■*.■», Ill 

: jjff jl oiu* dJ^S jL»M tiltf 
oLup iii*5LJ tlJLjjJ OLS" li^i tOi-^' J -^^" i>-* ''-Jj^ "*jy* j^j 

: Jdlif LgjUU., cJlS'j jtuyJl j ^ j>w ^-yj JjjJ^l-VI ,y> Oju ii»!AJ 

n a 

Y1 U 

m °y 

; liUll Ji^ill cjUjJ' c^b/l JUijil ^ 
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i.xt + ..iy + t,n - 

T (Y.,o-n) > Y or-A) T (n»° - ^) -cr- 11 ^^ 
_ 4- ^ 

; + + 

\,tk + «,'A + Y,©*1 - 
Y i, IV - tStf" gy* *■***! jM 1 t-^ 1 -' 

£->jA oIjL^Ij ^L-U Jj-UJ) ^jlLij it -0 - 1") * - V).,^. 

J_-i- ^1 vLL£*J UJiil »JU» ,y j£\ d& ^ Ajj-^l iUJiil c-JlS' Vij t"\, i <\ 

J_p^*j£ J-T -j-P Jl,,:,^; j^wj J^-0 iik^ JT v-J^s-l cS ^ JjA^- j^j *ii*i* 



To 
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^ 4Jj_pdl UAwJl* jvL^Ull v— J Ljojjj- liLjjil ^l_T li\ Jldl J~~- JLp, 
: JLJI _pJl J^ \ Wl fl* LS^^Ji 4*^11 oUiiU 
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ji jJUi ^jjmj i^ifji jj v^ 1 r 1 ■^-y 1 WJij *-&& j^ ^^^ Oy 



T<M- 



J.I.I'. I.. '.IJHI.IJ.LI.il J Hi J.I I. I„|.' I I. I l .l .lll .'.|., l|. '.II: 



LJTj IjjL^^. Oj^j jiLJl (Larjj OU f^*-*" Jb-lj t^jL-j" cJlT lil JjJbM 

oU^Jrl sjyti villi J»j t^jJl J^ l^j W^j VJjlH J^J ii,<U 

: ^jl! 03^1 Jftbc^J JftjfaJ - T 
: ^--ijJl 0j<1» JJ* Jumt : ^ jf 

cl>jcdl ^ Xs>y>£ <j«1j tsJLil j jjJl ^ljju ^j^J^l! 0_>£ll JJL£ »jjj| 

lJUil-lil OU^I ixJi? { JS' i_*ydJ SjjJbr Oljjil* LfL* ^yilsVluJ it ■*** UL« 

")Ui^» ojLjiPb .(j,j »l 0ft>-lj !>-* *^1 J* 5 * ^ ji*^ J^ 01 kiUi ^y^j .^4^1 

' t - ' f 

,^-iji a-^ Ujwj *i »y LJl* *l LjL£I I* i*rjJu, "JblJjl J^U. ^ HJlill j o\j~> l jC- 

.Alii « Ur.jj *1 
( j-_Jj *_JUio>-\ tj-jH-xi 2/ SJUi^Jkl LjLu^t oLJLviol ,v» <lLJL« ^JiaS J^b** j>* 

•p* *-!*«<• ^Lsi»»-I («jjy tjy U^AjJ> ^*y<-* Atj'j ^ij* Y • If 'j* c£y^ iV **£" 
X*y~fu> ^jjXjj 1»LJjM\ 0^j4\jk (_*-!> jj j^-*** a^Jlji ^jloU* ^ (^yilt «-l* 



-VOX- 
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, Y-- V N . , 0- V 
\\. -(_ ) J ( )un. 

*■ -Y ■ 

^Ipj .OIJlJLI ^ *-*£ Lf^ iJju (tli^'yi -L'JiP ^$JLj c^Li^i Sjjvu 
jj^ijJb (. Lb5"^l {j^+t* gjjA\ -11jUi« ^LaiU «JL» ^ Y . 01 oUjJI 

j^i ^ iJU-i «i> \jj iJjjg ; J-r tf ^ oUUi ja is-yj. u£ 0U7 - r 

.vbs\*j* 0_^lj ff'jdl i/*^ fS-J 'Wj^'j UfcJJ cyljiiil vjy 

yULJi jj^ii ^^j-a o£u jjU i_ji* \4SSA ayd j>\/H\ Vjuj 

ij£L**jV \\"\> f La Jll« tjsJo OjJIyJrl U^JWti^l Olj u-£^ 01; JL*> L*j»« 

oJti J»Uljl J^U. j& La ^^ hSj*^ ^IjM^ -Vy *iix-il oUjJrl ja 
^s- iib-^ o^i>J ^i oLJjJrl «-i*j Different Segments iil* ^Ltj*. j* 

"* . L**\ \ viJLbj l$j-J&\ J»Wj^' oI ^ Oljjjidl JL[Jb»i £*_~J *-*-j-*l I j^iij 

^ ^LJi JJ>Jij v-Jj* ^/U J^ uy utts^i **• j jSjj 

p. ii-^- Closed System Model jUU fUiJl £ jy ^1 Up jUsy J,Vl of 

^^aif ^ Ijj^i tSjL~3 j »jLi>xi.! oijjJail J_< Ji Components oUj^il 
L^, (oLi^. Ji L^s^^ Error Term IkLi OU. ^u L^i ,1^ oMU-l 
ji ^ -jjUi ^♦-i JjSfi cfy*~i Ji >Ai ^M ^ jL-uji jj^di «u yi' 

-r©r- 
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jL-H fj lij^Sll oljs»di J<, JpLJjI a» ji Jit j Common Variance ojlJI 
j-p SjLj; jjh j ^L-U «jLj W f-Aii yilill (v-^l Uf cJ^T (UaiU ^'Ull -k*Jl 

vi-sli V f-i .ol>fcU J.T £_* ^jLiJl ^.Ldl ^u ji*j a4ui Residuals yJLJi 
UU-I oJLa.^jj Factors J-ljJl -y l*y»A Jl JtflJi ^Ldl ^jg of vi^-Ul 
HJL>. J_i£ LajUpIj 7t-ts^a JL>-lj SL^ill 2L-Jb jwx* JS* ^Aj SjjU> ,_y JjY 

. JUUJl JJUcJl l^lp jSjjj ydl (fell J^LJjMI 

: L»JUA JsLJj'i! J^Ijw Jjt£ : Lil) 

cL-Oi* 4jLic y^aiii lJL*_j l _ J ~~S J )l Oj&l ^ly^-lj J^Ull lJub ju W^jJl iijiw 
_, i_Jri y. Product Moment Correlation Coefficient f jj*Jl i»U"j> J-* 1 *-^ 
( V) ^^ .**& o^ *-^ ( V> J/*! j^ iH .lmM V-J us^^ 1 

U^*J\ ^LJ jl^l ^^teJJ (ijUll JHyiVI uy M}LJl Jit .#» tJLSj < ( _ r O j 
vLLJAJ j \ - i \ + ju l^uJ ^ jlju- i>L7/^ o^l« of <-* jj*U ^*i iU« ^^ill 

IJUkj t^J^al tSjLJkl JaL-JjVl J^L** J*l— «i ^ • l5jU-j ^1 li jljjl *l£ v-Jfi 
Lj JL«Uj Lv^jJ'iU ^jl-«i* ^-it- 'LwU O jl j L^ji l^pOJ- jjJIUI OiM-' C)f. »L^-« 

i+ _-lj L*^ Vji Jf ^j*— j j U^ J*Lijl *y <j\ Orthogonal Relationship 
^.jljJl f u w^r OVi ^ - tijl— . i J»L-ljNI >i~ OLT lil L.I Vector or jll 
Lil^j L^Lli; =Lorjil oLUUjVlot Jj-«Jl l j-S ; U. '-i> J^j ^ji ^ A - iS_)^i 

.U/dl Lj\jjl Uj^JaJ ^JLJlj i:U 
oljiJci.1 jJi_p J'iL^ j^» ->JL>o Lij 1 ^ 1 (»-i* ^ jI^pVI Of 7w>ljJlj 
liV-* ii»LJjVl j^-i cJij ra'UJl J^LiJl tJJi^l y^f Sjo^^l oi* JJU> OlT LJ^i 
Soo »_i /j— *j AjjL^i* il*jl *ju jl "0 LCj j>^« »JL«l*i^ ol ij**^ ajj' * " -*" 
.Lfrbj jf LjSb Ty-s-aJ ^'Ull jSliJi J^- oi^l Ju JaUj^l ^x. 

-ro£- 
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oM«LfK ^yJ* jl LjIjjJI ^yip LJUa?- Ii[j t<L» yuadi <Jj>l\ (JjSt-ty oljjiJ.1 
J_f Of JjiJ ^l SJlPlill J^ j&\ J^> ,y LjkJb-V J^jJl j£J JsLl/l/l 

,4jlj « li JJ-" 

oLJjSUl \jJIp J_^a>ai **-,L.ty *j**J\ UjLJI J»LJjVt (**» >^u"j 

L|i. J^**i lasf ^t dUi ^ j£\ i»L?jVl ii> J* VjijUy J^U ^ diiij 

J^L* ,-,_* jt ^jLJ-Ij dUi Ois' ^ Mean Variable la^y* j&«i» ^ l^ 

cJLJI J»LJjVI *-*J J» »*jJ \ A . Vjj lit" jjl4 V d-4 v 1 ^ 1 J»lJjVi 
■^_j j t^UaiJj jJLi \ A • _jt ^LyaJl ^ Li/ UJ Or^.1 «p»jj j> xfX* ( ^ -)fUl 
OLf li^J JjVl Oj^UiJ (Oljil ^ l'jbr jS <&i 3 UI4J bJlp JL* Of g&fl 
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■^LJj^ 1 Ujjll 
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.-u-iii jt ^ t l^ £^l II* J-5U ^ iJll S^. ^Ul jjAiJJ (j^l 

: JUl y^i\ J* io*. Jj& jj^ JT olliUjI f ^*»Jf. 
Y,\. - Y,oA+ 1,\\ + Y,o\ - J&l olLLij'fl ^j*A 

jjj-l ps*i ijjj 4 L*tf J»Li/tfl OLT Ijl T (r> ^t Y (0) U^l olji-idl ij* 

•o~ ^ ^J^ 1 j' J*->Al ;y^ j»— > Uf- jliaf t^iJl y>j ^ 

: JU'S" tiijjjl 0/j jjLJJ Jlill tfU- .yj t^g ^ ^i OijJrl 

Nr~.,«\t r Lr V-.,^*^ "xv-.,a*\ j . 
Hie ccntroid method *-ifp '*-*>}*% kJ^^ «JL» ^ "j 

■^Sj I 'j[ 'ji-.Sf r^JLjuj *J_ff~~« V^jU-j- JU>L^i >r^Jj) oU_^Vl J* J_^,a?xU 

-ron- 
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.OL^I 

i£U\ J»LJ^I vi -» syidlj jH-jft J^ j* jl.jJ-1 0j<ilj jsisi'JS' uy *MJJl 

.O^JSs 

Oj^J.1 ftv, T *-P «_-»1j ^j^-Jjll Oj-Sdl j jjil* JT jy oUsLjjMI ,j*-« J J 

^ jjjji i»LJjl JA*. l_<hpjj ,^1 UjjWI ^^ ^-Jtij Component Loading 
jLiU LIU. ^yJj tOj&L. UiJjl.1 jjiu J^ ^ ^Ldl ^ tyns jjg ^ 
.,<IY t.,^ t •.A'l ( oLiLJjVI) y— Jjft djSi\ frUpl cJl-S - jiLJl 

Oj-£ll -^La -k^V Lfj.LJ ^ '/.U, • \ Of jX-j ^u Xjj. »1U jji *i( J>JJl 

Li yjji j Eigen Value slJIjlA* J-^Jll ^...J l^i «Jl*j tXjjJri -xil^ll ll» 
Y0t5<J-JT--iSf: *1jI*11j v*^j 0-VV) ^^^J> , , - i ^ 

(I V^) Oj^ll fyP **t» ^ f *^-i»- 

-^ <A1 is c/ £*>£& o ^ 

-rov- 
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ajy^ail ^ JJlil JaadJ j^l f\y^ ±f lj\^ ^j Percentage of the trace 
JO; flf--^l V-J (^ J^ ^^ ^^ ij»J tOj^il jji oyj ^ <Jy 5il j 
*jlp ^Jp.ltfu— iij.K.UI - «,Ani + ',U«\ + <,Vin ^iil £*£ 

.'/.AY,U - \ . . ^i Lf-^j (?) oljMl 

? JLiUl / V Y , V r Jl ^eJiLJ ol^T ^ 
s-liU ^lill Oj^ll ^l/S-l ,y J^ S^Vl V«JI--»a*. L5 b?.J^. ts ^l- ; . , : ■ 

. : Odl.oljUJ 
L^ Urf Jf ^ £>jj Jj^ill oljiiuil JLsU^I JtLojVl JU^^M.Jl.ajw - \ 
(,5jU-; Y^ £-• \,j- J»LJjl *-» >> cJl^ ty ilJLlJJj ijj^l C)jS3.l *v* 
jjjb jU~— I J-iu X^- *w. ^j- iLJjl 0^-i •.,Y < \ - N^n-^-j t.,AV 

: 0/i J jVl Oj&l 
.,V - «,YY- V,AY-(.,U)(. f Y*)- -,AY 

frl _wJl «/ ^ J-^ti olJb jjJcAl UM* Uyw Ji \j.')\ -upj cJjVl 
JjT oU-Uji ^j_*^ j^Jjj ^/J 1 »jj*r fj' ^^' ^r^ J* lW 1 " l 



-TPA- 
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d-i> o-e j*^* J-S' .ji ^UdJ !L_^b a^^Jl olij&l jjj iu**! sjJ-- a 
cjLjuj* {_j-*^ fr* SjUp {jr j» :j Communality ^_j^\ l^js ^l~*~ 

u-" J*f 3j£ "U ^ai oi*j ^Sii ^j*^i) jftto. jr fUi wijii puSii 

oUiAUt ^ 3-^1 ju> ^ Jk ^J-Jl Oj&l JJUd jJaj : L.bs. 

otjll oUailft ^J UidJ jours' oljyo 5JU! Oj^l . JLUl ^i oliiiU 
viJLill -^1 Ij_p \ Ul f L* ^ J^s oljndJ -*-* JTj tV Udl ^ 

(jUl jjjjl (i^o- ^ Oljj-i^l «1_A .Juivaj yt La OJbLlj t \ <\A*\ jUju j# 

JJ^II viU-j. L-^/l oli u^j-a oU/il c l^^,t J^L^. ^ olTsUl • JU 

(oi^. \ . ^ yTt) oi^Ji -^ 0^1 > vJ : x^ 
(Xti ^ ^ Y) oLjl-U jaUuii i_j : r^ 

.udi »LU, Jojjli jTl-Ii uj : -^ 
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,jj olji-kdl «-U> «JjiU v_~**ull AJJ_jJ Jj- 1 * O^J^ 15* lA_) *' SjJasJ-lj 

. : J.LJI _pjl JU> l^Jl jliJj oUaiLil 
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.tfUj jjiil JnUjI diJi ,y Uol>J.I 
Covariance ^L^ll ^ X^dh ^ \^s- ^yj& JsUjI J^U> Ol-f (ij 

Jk-^^l J-P *-ill yJ\jJ-\ OU)/ f j-Jt (j^j^l J^^M) lSjW^ 1 '-J^'Vtj 
^Ljo 0? «Li»m liUij ^^1 ju«J.I olil^l £• (jjL-J-l <du- j ^ jj«i« JS* *J 
£-a \ l y iVi Y,YA IjjL^ £jUl 0_^J ,^4j V'^'j *t lL * Jl oljU^I JW/ 
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4-ii ^ Yj-iil J^ujujj^-i... oj,ij.^A \,j-iK*j YY.,tr - r^ 

: tfU.1 oift ^ yk j ^ jjjJl J>lJjl J*U> Ci^ili J^u - i 
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il)l oiri U5 <w-* p >* j^^'j v^** oUsUj'ill flJU tJoMj V,^ £» V^ cA^ £-• 
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